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PRECISION QUALITY 


from foundry to finished fitting - modern 
inspection methods insure the quality of 


GRINNELL PIPE FITTINGS 





Alignment Gauging for 
Dimensional Accuracy 


For instance, for malleable fittings, labo- 
ratory technicians make an hourly chem- 
ical analysis of foundry metal to insure 
uniform, high quality. Daily tests by 
photo-micrograph reveal metal structures. 
Sample bars from each melt are subjected 
to tensile strength tests. Grinnell quality 
control also includes alignment tests, pres- 
sure tests, thread gauging and comparator 
checks on the accuracy of threads and 
chamfer, in addition to visual inspection. 


To make fittings the safest, strongest link 
in your piping system . . . choose from 
the wide Grinnell line of cast iron and 
malleable iron fittings; also bronze-to- 
iron unions. Look for the raised “G” when 
you buy. 








When you specify Grinnell Pipe Fit- 
tings, you are sure of ... 


® High quality metal, free from 
sand holes and wall leaks 


@ Uniform wall thickness—no weak 
spots 


®@ Clean inside surface for smooth 
flow 


®@ Substantial flat band for sure pipe 
wrench grip 


@ Dimensional accuracy 

@ Precision threads for easy run- 
ning-up and tight joints 

@ Proper chamfer for easy starting 
and protection of first thread 








Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 





Manufacturer of: pipe fittings * welding fittings * forged steel flanges * steel nipples * engineered pipe hangers ond supports 
Thermolier unit heaters * Grinnell-Saunders diaphragm valves * prefabricated piping * Grinnell automatic fire protection systems 





AS SIMPLE AND SURE 
BUYING AIR THIS WAY. 


— 





NO DOUBT ABOUT IT... 
You get all the 

fan capacity 

you pay for... 

with | 

De Bothezat "= 


, ~~ 


bonded fan ratings! 


A $250,000 Performance Bond backs every published rating: of 
DeBothezat Fans so you can be certain of their actual on-the-job 
performance. Ratings are obtained from tests on completely assembled 
fan units in DeBothezat’s own advanced laboratories. Accurate 

wind tunnel tests are made in accordance with the appropriate NAFM 
plate . . . conform to U. S. Dept. of Commerce Standard 178-51. 
Specify DeBothezat and you never have to make allowances 


“to be on the safe side.” 


Ve Gothezat FANS FOR FURTHER 
eee For further information, see 


A DIVISION OF a SEE OUR our section in Sweet's Plant 


American Machine and Metals, Inc [sweer's Engineering or Industrial 


- Construction Catalog, 
DEPT. HP-258 EAST MOLINE, ILLINOIS crweierer cory OF write for copy. 
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Peter Carver Associates, New York City mechanical engineering firm, designed this device 
for rolling welded pipe lengths from welding platform into position on the rink floor. 


Unique cradle launches 200’ Wrought Iron Pipe sections 


.» . speeds installation, eases fabrication 


Any time we hear of unusual piping practice in the 
field which will ease fabrication and handling, and 
speed installation, you can bet we'll pass it on to you. 

The installation is an outdoor skating rink at 
Branch Park, Newark, New Jersey, for the Essex 
County Park Commission. The material is 114-inch 
wrought iron pipe. And the fabricators are Richard- 
son and Richardson Company, Nutley, New Jersey. 

Use of the cradle (in the photo above), permits 
easy, continuous welding at waist level. Pipe is welded 
into 200-foot lengths, then rolled from the cradle 
and skidded into position on the rink floor. Weld 


stress is thus minimized, reducing the possibility of 
bends in the long pipe sections. 

Wrought iron’s self-fluxing nature enabled welders 
to easily produce sound, durable welds. And the out- 
standing corrosion resistance of this material assures 
owners low cost per year of service. 

If you’d like answers to any of your installation 
questions concerning wrought iron pipe, drop a line 
to our Engineering Service Department. Or write for 
our Special Report, Ice Skating Rinks—Their Con- 
struction and Maintenance. A. M. Byers Company, 
Clark Building, Pittsburgh 22, Pa. 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 


Corrosion costs you more than Wrought Iron 
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One in aseries. 


How to Select a Steam Trap 


Big Enough for the Job 


Adequate capacity safety factors 


are essential to operating efficiency 


As promised to you in a previous 
Armstrong trap advertisement in 
this publication, here is some help- 
ful information on steam trap safe- 
ty factors. 

First, the definition. A trap safe- 
ty factor is simply the ratio be- 
tween actual continuous discharge 
capacity of the trap and normal 
condensate load. If the load is 500 
lb/hr and the trap actually will 
discharge at the rate of 1000 lb/hr, 
the safety factor is said to be 2 to 
1, and so on. 


Why a Safety Factor? 
You are not going to get maximum 
heat transfer efficiency from any 
steam heated unit unless your 
traps are sized with a generous ex- 
cess of capacity over the normal 
condensate load. 

Remember that trap capacity is 
given in terms of continuous dis- 
charge of condensate at a given 
pressure differential. If you don’t 
employ an adequate safety factor, 
you make no provision for these 
requirements or conditions: 

1. Venting of gas, O2 and COs, 
would be impossible if a trap 
should discharge a full stream of 
water continuously. 

2. Peak loads would back up 
condensate in the line or unit if 
the trap were sized for average 


load. 


3. Reduction in pressure dif- 
ferential across the trap orifice 
would reduce capacity below re- 
quirements. If steam pressure 
drops below normal, trap capacity 
is lowered more than condensing 
rate. An increase in back pressure 
for any reason cuts trap capacity. 
And, pressure differentials often 
drop substantially during warm- 
ing-up periods. 

4. “Group” trapping. Very oc- 
casionally it is impractical to use 
an individual trap on each coil or 
condensing unit. Here, a generous- 
ly oversized trap helps prevent 
backup of condensate or air from 
one unit to another. The frequent 
opening of a big trap valve 
“pumps” non-condensibles and 
condensate to the drain header. 


What Safety Factor? 
Fortunately, it isn’t necessary to 
calculate safety factors. Experi- 
ence is the best guide and the 
benefit of experience with tens of 
thousands of successful installa- 
tions is available to you. The fol- 
lowing table is taken from the 
Armstrong Steam Trap Book. 


Equipment Drained 
Purifiers and Separators 
Steam Mains or Headers 
Steam Heating Pipes... 


Safety Factors 
2 or 3 to 1 
2 or 3 to 1 

2 to 1 up 

to 6 to 1 
Unit Heaters 3 to 1 
Submerged Coils._....__- 2,3 0r 4 to 1 
Cylinder Dryers_...... - 410 1 up to 
10 to 1 
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Pressure Ko seg me affects trap capacity. If “B” is back pres- 
if “B” is vacuum, add to “A”. 
Safety factors compensate 2 drops in pressure differential. 
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Traps vent air. This requires 
a trap capacity safety factor. 











The page numbers listed contain 
completely reliable data for any 
trapping job. 

CAUTION. The safety factors 
recommended in The Armstrong 
Steam Trap Book will have to be 
increased by an unknown factor 
for trap capacity ratings based on 
cold water tests, orifice tests or 
slide rule calculations. Armstrong 
trap steam temperature conden- 
sate capacity ratings are based on 
actual operating conditions which 
take into account such capacity- 
reducing factors as pipe friction 
and the choking effect of flash 
steam. 

If you’d like to have a copy of 
the 44-page Steam Trap Book, 
just call your local Armstrong 
Representative, or write the fac- 
tory. There is no obligation. 


Armstrong Machine Works 
8742 Maple Street 
Three Rivers, Michigan 


4) ARMSTRONG 
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STEAM TRAPS 
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OF YOUNGSTOWN'S DISTRIBUTORS 


Youngstown Distributors are in business for only one 
reason—to quickly supply what you want, when you 
want it, and in the quantity you require. They pro- 
vide you the highest quality Youngstown Pipe at the 
right price—by coordinating their distribution with 
our mill production. Yes, our hat’s really off to these 
valuable around-the-clock suppliers for the important 
function they daily perform to industry. 


It will pay you to know and use your Youngstown Dis- 
tributor because his: 


e Large stocks are immediately available which 
allows a reduction in your inventory. 

e Single source of supply will simplify and 
speed up your purchasing, receiving and 
bookkeeping. 

eService is available around-the-clock, 365 
days a year. 

e Salesmen can offer valuable information on . 
products and processes because they are con- * 
stantly in touch with leading industrial 
plants. 


Your Youngstown Distributor is as near as your 
telephone—why not call him today? 





Specify Youngstown and secure these 
7 Points of uniform goodness 
uniform wall thick- 

ness and size 


uniform ductility 
uniform lengths 
uniform threading uniform strength and 
uniform weldability toughness 

uniform roundness and straightness 











Se General Offices - Youngstown 1, Ohio 
a7 District Sales Offices in Principal Cities 


YOUNGSTOWN PIPE 


PRODUCERS OF QUALITY CARBON AND ALLOY STEELS FOR OVER HALF-A-CENTURY 


Heating, Piping & Air Conditioning, February 1958 





Here is the complete packaged cooling tower story... 
and the twentieth edition is just like the first—ALL 
MARLEY. Every year Marley know-how and Marley 
production ability write new, important chapters; they 
are so comprehensive that they cover the field from A 
to Z. That’s why they are the industry’s 


BEST SELLERS 


OF ’58 








* MODELS 
4315 thru 4360 


11 Modeis with Nominal Capacities from 3 to 60 Tons 


Hot Dip Galvanized After Fabrication—Prevents cor- 
rosion, assures longest service life 


Diffusion Decks—Exclusive feature; essential to effi- 
cient initial water break-up 


Close-Packed Filling Cube—More wetted surface, 
more performance per cubic foot 


Drift Eliminators—Prolong service life of mechanical 
equipment; keep tower site dry 


4205-4208-4210 


Air Inlet Louvers—Balance air flow, prevent splash-out 

Marley Type L Fan—Most rugged fan used on towers 
of this type; non-overloading, prevents over-heating 
motor 

or Venturi—Greatly reduces fan noise and entrance 
Oss 

Stainless Steel Fan Shaft—Mounted in Bronze Sleeve 
Bearings 

Clamp-Down Design—Permits quick disassembly and 
reassembly of all models when necessary 





Every job deserves Marley quality 
and every job can have it. Whatever 
the requirement —induced draft, 
forced draft, natural draft—the tower 
pin-pointed for the application is in 
thes complete Marley line. Never a 
need to compromise on size, style or 
structural material— Marley makes 
them all available. 


And of equal importance, when 
you select Marley you gain two part- 
ners earnestly interested in the suc- 
cess of every job: your Marley dis- 
tributor and Marley. The distributor 


who sells Marley towers has been 
carefully selected for his willingness 
and ability to serve you both before 
and after your purchase. He, in turn, 
is backed by The Marley Company’s 
assurance that every product will be 
satisfactory to every purchaser —a 
guarantee fulfilled for 35 years. 


Today’s market makes this team- 
work important on every job and 
Marley makes it available to you 
with every tower you install. 


The Marley Company 


222 W. Gregory Blvd., Kansas City, Mo. 
































Nine models with 


capacities nominally A complete range of 


rated from 5 to 50 tons a cenees 
‘ ae Provides maximum water cool- 
For installation indoors ing economy 
or out 
Non-clog bronze spray nozzles 
Consistent, full 
‘ capacity performance Balanced spray system 
, Whisper-quiet Long-life redwood 
operation construction 


Prefabricated for quick 
installation 


—S 


Requires minimum 
plan area 


Adjustable air delivery 
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Know-how makes 
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IN HEATER APPLICATION 


The new Dravo Counterflo has performance 
built in... the kind of performance pos- 
sible only in a heater in which every part 
has been designed and built to function as 
an integrated unit. But it is the skill with 
which this performance is applied to the 
solution of a specific heating problem that 
makes it completely effective. 

This is the important “eéxtra” that every 
Dravo Heater customer géts. Every Dravo 
technical representative is 2 qualified heat- 
ing engineer skilled at solving all kinds of 


heating problems in all types of industrial 
and commercial buildings. 

Every man is competent to make a com- 
plete heating survey of your installation, 
working in cooperation with your engi- 
neering departments or consultant. 

Every man is backed by the home office 
staff, who can bring both laboratory facili- 
ties and the total experience of over 10,000 
installations to bear on unusual problems. 

Get the benefit of this Dravo “extra” 
when you have a heating problem. 
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difference 


IN HEATER DESIGN 


The new Dravo Counterflo heater, developed 
by an exhaustive research program, repre- 
sents an important advance in warm air 
space heating. Its “unitized” design, mak- 
ing each part integrate smoothly with the 
functioning of the rest, and the fact that 
each part was designed specifically for its 
function, makes the new Counterflo unique. 


DRAVO 


.. 22. =. 8 A Ft 
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Here are some of the features 
which make the new Counterflo 
heater your best heating buy: 


NEW PYROJET BURNER—exciusively Dravo—first burner de- 
veloped specifically for direct-fired space heaters. Burns low 
cost oils efficiently. Switches from gas to light oil automatically. 


NEW INDUCED DRAFT FIRING—automatically controls fuel/ 
combustion air ratio, high negative pressure in combustion 
chamber adds extra safety; extra efficiency because of com- 
plete control of combustion air. 


NEW AIRFOIL COMBUSTION CHAMBER —stainiess steel, 
ribbed for extra strength and channeling of airflow—guaranteed 
for 10 years. Longest possible flame travel for complete com- 
bustion within primary heat transfer area. 


NEW LOW-SPEED FANS—forwardly curved, low-speed, double 
inlet fans with high efficiency reduce horsepower requirements 
in the new Counterflo drastically, operating costs are lower. 


NEW DISCHARGE PLENUM—distributes heated air at high 
velocity without annoying drafts. Adds new flexibility to warm 
air distribution patterns. 


Bulletin 564 describes the many new features of the 
new Dravo Counterflo heater. Write or phone for your 
copy today. Address Dravo Corporation, Dravo Building, 
Pittsburgh 22, Pennsylvania, 





Your Requirements .. . 


GOVERNAIR’S NEW 


Self Contained 
Multi-Zone 
Conditioners . . . 


Type SCMZ 











ANT FEATURES: 


The new SCMZ is designed for complete flexibility . . . 
provides the desired latitude necessary to meet the exacting 
requirements and unusual space limitations not available in 
the majority of today’s mass produced, unalterable packaged 
conditioners. 

Governair’s “Satisfabricated” Self Contained Units have all 
the basic components of a complete air conditioning system, 
conditioner section, compressor section, and evaporative 
condenser section. In these units all refrigerant piping and 
electrical connections are completed internally by factory- 
trained craftsman, and carefully supervised to assure proper 
operation on the job. Simple connection of duct work, elec- 
trical, make-up water and drain provide fast and economical 
installation. 


’ 


Get Full Details Now 


GOVERNAIR CORPORATION 
4840 North Sewell 
Oklahoma City, Oklahoma 
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Why modern hospitals 
are being equipped with 
Sarcotherm heating control systems 


Why hospitals find 


Sarcotherm Systems ideal. 


. Flexibility — these systems, because of their great 
adaptability, can be applied to satisfy the varying 
heating control requirements of a specific hospital. 


. Dependability — because of simplicity, no com- 
plicated mechanisms. Only a few simple, rugged 
instruments. Minimum of wiring and piping. Self- 
powered mixing valves require no electricity or 
compressed air. Result: uninterrupted heating 
comfort, long service life. 


. Ease of temperature setting — regular hospital 
maintenance men quickly, easily make adjustments. 


. Practically no maintenance — rugged construction 
and few parts insure long trouble-free operation. 
Self-powered thermostatic system embodies per- 
formance stability developed through half a cen- 
tury of Sarco experience. 


SOME TYPICAL HOSPITALS 
EQUIPPED WITH SARCOTHERM SYSTEMS 


Number 

of Zones 
Chatooga Hospital Summerville, Ga. 4 
Children’s Hospital Washington, D. C 5 
Community Hospital Cumberland, Wisc. 4 
Copiah County Hospital Hazelhurst, Miss 3 
Delaware State Hospital Farnhurst, Del. 11 
Embreeville State Hospital Embreeville, Pa. 
Freeport Hospital Freeport, L. |. 
New Leake County Hospital Carthage, Miss. 
North Carolina State Hospital Goldsboro, N. C. 
Milledgeville State Hospital Milledgeville, Ga. 
Rabun County Hospital & 

Health Center Clayton, Ga. 
Rowan County Medical Center Salisbury, N. C. 
Springfield State Hospital Syskeville, Md. 

V. A. Hospital Clarksburg, W. Va. 
Woodville State Hospital Woodville, Pa. 
York County Home York, Pa. 
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Why architects, engineers, 
contractors find 
Sarcotherm Systems 

ideal for hospitals. . . 


. Application engineering—Sarcotherm engineers, 
backed by years of experience in hospital heating 
control systems, assist consulting engineers with 
individualized system diagrams. 


. Easy to install — drawings and diagrams of the 
complete system are furnished for each job. 


. On-the-job assistance — to contractors, from 
Sarcotherm’s field engineers. 


. Low installed cost — because of simplicity; mini- 
mum of wiring and piping. 


. Undivided responsibility — complete control sys- 
tem plus heating specialties and accessories from 
one dependable source — Sarcotherm. 


Hempstead General Hospital, Hempstead, L. |., N. Y. 
One of the recently completed hospitals equipped with a Sarcotherm 
Weather-Compensated Control System for hot water heating. In- 
stallation includes 5” Sarcotherm 3-way modulating mixing valve, 
programmed timer, radiator valves, balancing fittings, automatic air 
vents and other heating specialties. 


FOR COMPLETE CONTROL SYSTEM CATALOG, write Sarco- Architects — Samuel Paul and Seymour Jarmul, Jamaica, N. Y. 
therm Controls, Inc., 635 Madison Ave., New York 22, N. Y. Heating Contractor — Seaboard installations, Inc., New York City. 


AN AFFILIATE OF SARCO CO., 


Weather-Compensated control systems for steam, hi water and radiant heating 
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Your choice of normal 
| or low starting current... 
with Performance-Rated 


HIGH TORQUE, 
SINGLE-PHASE MOTORS 


Even if you have severe starting current limitations, you 
can select the torque you need for sure starts and smooth 
pull-up to speed from the Century Performance-Rated 
Single-Phase line (see bar chart below for operating 
characteristics of two types of Century Single-Phase Motors). 
Whatever Your Motor Job . . . there’s a Century Motor 


Capacitor Motors... % to 20 H.P. provide high p : : 
starting torque, high pull-up torque and require j§ Performance-Rated to handle it with top effectiveness. 


normal starting current. They are available in drip 
proof, dust proof and explosion proof enclosures. 














‘PULL-UP TORQUE 

‘(Least Torque Available Between Start and Full Load Speed) 
i [Eo ee 

Capacitor Type of full load 


Repulsion-Start Type of full load 


Repulsion Start, Induction Motors (type RS)...'% to 74% H.P. provide very high 
; omits starting torque, yet require unusually low starting current. They are available in drip 
proof and splash proof enclosures. 


1S 





Performance- Rote 
Motors 
Ye to 400 H. P. 


Ss aee 


ans oh ae 
1806 Pine Street, St. Louis 3, Missouri * Offices and Stock Points in Principal Cities 
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50,000,000 cycles can’t be wrong! 


How Sarco guarantees “on-the-job” performance 
of Thermostatic Radiator Traps 


STEAM TRAPS 


LERUEE TT 


Samples of Sarco thermo- 
Static bellows for radiator 
traps are put through a 
punishing fatigue-resist- 


ance test 


are actuated 


up to 50 million times or 


more! 


This is the most gruelling test a thermostatic radia- 
tor trap could possibly get. It’s a thermostatic bel- 
lows test that goes on endlessly . . . day after day, 
year after year... in the Sarco Research Lab. 


In this Sarco research and product development 
work, thermostatic bellows for Sarco radiator traps 
are expanded and contracted 50,000,000 times or 
more to test and study their fatigue-resistance! 


Further to assure you the utmost on-the-job de- 
pendability, production samples of Sarco thermo- 
static bellows are tested to 10 millioncycles and more! 


OTHER IMPORTANT ADVANTAGES 


Extra-strong union nut and nipple — made of bar 
stock, not just brass castings. 


Extra-rugged body —insured by pressure casting. 


TEMPERATURE CONTROLS -e 


Eliminates porosity. Maximum insurance against 
hidden defects. 


Every body pressure-tested at maximum rated steam 
pressure. 


Removable seat — for easy replacement. Seat and 
self-aligning valve head made of hard bronze. 


ASK FOR BULLETIN 150 


FOR UNDIVIDED RESPONSIBILITY on your installations, it 
pays to specify and order from one “Complete Line” 
source . . . SARCO-SARCOTHERM. Write for catalogs — to 
Sarco Company, Inc., 635 Madison Ave., N.Y. 22, N.Y. 


SARCO 


AN AFFILIATE OF SARCOTHERM CONTROLS, INC. 
Products you can rest your reputation on 


HEATING SPECIALTIES ,. 





ore 


Radiator Strainers 


ot | 


Thermostatic Camlift Bucket 


Thermostatic 


A 
R 


mA 
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t 


Water 
Blenders 














Air Dial 
Eliminators Thermometers 


Self-Operated 
Temp. Reg. 





Valves + Traps 
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Traps 





Steam Traps 





Traps 
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One of New England’s largest contemporary high schools 
accommodates over 2500 students in a building with 268,000 sa. ft. 
of floor space built at low construction cost of $12.88 per sq. ft. 


Architects: Ebbets, Frid and Prentice, Hartford, Conn. 
Mechanical Engineers: Paul D. Bemis, C. W. Freemari, Hartford, Conn. 


General Contractor: M. S. Kelliher Co., Boston, Mass. 


Heating and Vent. Contractor: Fredrick Raff Co., Inc., Hartford, Conn. 


Science Department includes 5 general science labs, 
2 chemistry labs, a physics lab, also 2 biology classrooms 
where students learn about the wonders of life. 


The right room temperature for every school activity 
is provided by Powers DAY-NIGHT Thermostats. 


Unoccupied rooms are held at economical lower temperatures. 


The heating system is divided into 16 zones for day-night 
control depending on type of activity. 212 Powers thermostats 
control 267 convector valves, 17 large supply units, 15 unit 
ventilators, 8 exhausf fan systems, 23 force flow 

heaters and 11 unit heaters. 


6-Lane Swimming Pool water temperature, radiant panel heating 
around the pool’s edge and domestic hot water supply are all 
controlled by POWERS Accritem Regulators and Flowrite Valves. 


16 


Manchester, Conn. 
Comprehensive Secondary School 
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Help TAXPAYERS for Your New School 


Get the MONEY-SAVING BENEFITS of 
POWERS Temperature Contro! 














Good School Planning in Manchester's outstanding 91- 
classroom high school includes many modern features and 
equipment that contribute to the efficient, economical op- 
eration of its $5,000,000 investment. Accurate temperature 
control, for example, provides: 


Thermal comfort assured by a POWERS Quality System of 
Temperature Control helps keep teachers happy, protects 
health of students, keeps them alert, aids concentration. 

Lower heating costs— Powers accurate control prevents 
waste of fuel in overheated and unoccupied classrooms. 
Fuel economy alone will pay back the cost of Powers Control. 


Low cost maintenance—Simplicity and year after year de- 
pendability with little attention, is one of Powers most valu- 
able features. 


15 to 30 Years of dependable control with a minimum of 
repairs are often reported by Powers users. Some 50 year old 
Powers installations are still in operation. 


Prompt service by skilled Powers engineers and mechanics. 


In your new school make sure taxpayers get the biggest re- 
turn on their investment in accurate temperature control. 
Ask your architect or engineer to include a time-proven 
Powers Quality System of Control. 


For further information contact our nearest office 
THE POWERS REGULATOR COMPANY 
SKOKIE, ILLINOIS Offices in Chief Cities in U.S.A. and Canada 


65 YEARS OF AUTOMATIC TEMPERATURE AND HUMIDITY CONTROL 


Above: one of three modern gymnasiums. 





267 Powers PACKLESS Valves 
212 Powers DAY-NIGHT Thermo t t K 
stats t f 
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COOL TO THE HAND , 


K&M HIGH-PRESSURE INSULATIONS 


Here’s how to keep fuel costs at rockbottom ... and make them 
stay there for the life of your equipment: K&M High-Pressure 
Insulations. Even severe operating conditions can’t interfere with 
their insulating efficiency. They handle temperatures up to 1900°F. 
Come ina variety of sizes and thicknesses. In pipe or block insulation. 


Write to us today for a free brochure. It shows how you can insure 
more precise process control... greater heat efficiency. ..with K&M. 
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BEST IN ASBESTOS 


KEASBEY & MATTISON 
COMPANY + AMBLER + PENNA. 


o 
) 























Which Crane boiler would you 


specify for these buildings ? 


You’d have to know many vital 
facts about the factory, hospital, 
and office building above before you 
could specify the correct boilers. 

But our point is this: whatever 
the specific heating requirements of 
a building, there’s a rugged Crane 
Sunnyday Boiler to meet them. Hot 
water and steam models... . gas, oil, 
and coal... with capacities from 
280,000 to 4 million Btu/hr. gross 
output. 

There are many sound reasons 


for specifying Crane Sunnyday 
boilers. Here are just a few: Crane 
offers more gas-fired boilers in com- 
mercial sizes than anyone in the 
industry . . . assuring a closer sizing 
of the boiler to load requirements. 
These boilers also offer universal 
burners that provide equal ratings 
on all gases. 

Before you make your next bid, 
why not check with your Crane 
Branch or Crane Wholesaler on all 
your heating requirements. 


Crane Sunnyday 
30— 300,000 to 
1,367,000 Btu/hr. 


Crane Sunnyday 
40— 280,000 to 
1,904,000 Btu/hr. 


Crane 41 Boiler 
—829,000 to 
2,349,000 Btu/hr 


Crene Sunnyday 
60— 500,000 to 
4,000,000 Btu/hr 


QUALITY 
HEATING 
AND COOLING 


CRANE 


CRANE CO. 8365S. Michigan Ave., Chicago 5+ VALVES - FITTINGS - PIPE + PLUMBING « KITCHENS « HEATING « AIR CONDITIONING 
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THE ONLY OIJL-FIRED BOILERS 


I-B=-R RATED 
THROUGH NET CAPACITIES TO 
2,712,000 BTU 









EASIER TO ERECT 






EASIER TO 
INSTALL 
BREECHING 







EASIER TO BUILD 
COMBUSTION 
CHAMBER 


EASIER s 
TO INSULATE c 


Nos. 40 and 44 
OIL and ALL-FUEL BOILERS 


When you specify or install a Weil-McLain 40 or 44 Cast Iron Boiler, you can 
be sure that its capacity is exactly as published. 

Weil-McLain ratings are established by actual output under test, based on 
the Institute of Boiler and Radiator Manufacturers’ Testing and Rating 









EASIER TO 
ENLARGE CAPACITY 








go 0 a ee ae Code for Low Pressure Cast Iron Boilers. These ratings eliminate guesswork... 
4 Weil-McLainGas, | permit selection of correctly sized boilers. 
Oil and All-Fuel Weil-McLain 40 and 44 Boilers are the practical selection for low pressure 
Boilers for com- ‘ . . . a a 
mercial and in- | COmmercial and industrial heating systems. They can be installed in smaller 
dustrial installa- | boiler rooms, easily expanded in capacity and are designed to be easily main- 
WONG. tained at top efficiency. Corrosion-resistant cast iron construction assures 


long, trouble-free life. 


Address literature requests to Dept. AA-28 


WEIL: McLAIN WEIL-McLAIN COMPANY 


MICHIGAN CITY, INDIANA 





BOILERS- RADIATORS 
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Lower cost per year valve service is guaran- 
teed by Homestead Lubricated Plug Valves. 
These are the features that make them leak- 
proof and extend their useful life . . . rein- 
forced Teflon* head seal, double ball and 
lubricant sealed check valve, and their exclu- 
sive controlled pressurized lubricant seal. 
Homestead’s controlled lubricating system 


KPRO 





5 
» 


iy ) 
| 








forces a chemical film over all sealing sur- 
faces at more than 300 pounds pressure. In 
addition, it prevents sticking, by its piston- 
like movement of the plug during each 
lubrication. See how Homestead fills your 
valve needs. Write today for Reference Book 
39, (Section 5), for complete information 
on Homestead Lubricated Plug Valves. 


*DuPont registered trademark. 


HOMESTEAD VALVE MANUFACTURING COMPANY 
P. O. Box 128 


Coraopolis, Pa. 














NOW... 


OILED 
00 TONS 


In a Single Unit 





iy 
M Quay “AB” Belt Drive AIRCON 


Remote, waterless condensers available in eight sizes, 9, 11, 
15, 20, 25, 30, 40 and 50 ton nominal capacities in individ- 
ual units with single fan and motor assemblies. Coils con- 
structed of copper tubes with McQuay Ripple Fins. Life- 
time ball bearing and slow speed propeller type fan. 


PS rro lily. ae -Vi cele) Ain Cooled Condensers 





Here is the finest, the most complete, most versatile, 





to 
bo 


the most efficient line of remote air cooled con- 
densers on the market, as well as the largest available 
in a single unit. There are eight McQuay “AB” Belt 
Drive Aircon Air Cooled Condensers from 9 to 50 
ton nominal capacities. McQuay also offers the “AD” 
Direct Drive Aircon Line of Air Cooled Condensers 
in 2, 3 and 5 ton nominal capacities. All McQuay 
AIRCONS are designed for multiple circuiting so that 
two or more separate refrigeration systems can be 
connected to the same condenser. 





PEAK PERFORMANCE ALL YEAR 'ROUND WITH 
“SEASONTROL"” MODULATION. 


The McQuay “Seasontrol” modulates the condenser 
capacity in accordance with the weather for proper 
operation at all times. There is a McQuay represent- 
ative in every principal city, or write McQuay, Inc., 
1601 Broadway St., N.E., Minneapolis 13, Minn. 


| ; att 


AIR CONDITIONING 
HEATING 
REFRIGERATION 
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OR gee P. O. Box 128 . Coraopolis, Pa. 


Type 760 Refrigerant 
(Freon)-12 


ee ie ot 


Alco Evaporator Pressure Regulators 
accurately maintain evaporator pressure 
in either a single or multiple system, 
guaranteeing highest evaporator efficiency 
regardless of load changes. 


Call your Alco Wholescler— 
Write for Specifications Bulletin + 183-54. 





® BUY SECURITY 
® BUY QUALITY 
© BUY ALCO 





7805 
The one complete line of refrigerant controls: Thermostatic Expansion Valves * Refrigerant Distributor 
Solenoid Valves * Suction Line Regulators ° 


Flooded Evaporator Controls and Reversing Valves 
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“Buffalo” Type RR Pumps on boiler feed at a large auto plant 


“BUFFALO” =-THE PUMPS THAT DON’T MIND 
BEING IN HOT WATER AND UNDER PRESSURE! 


In selecting boiler feed pumps of both peak efficiency and 
year-after-year durability, under pressure, pick the make 
with the 80-year record for these characteristics — 
“Buffalo”. This long experience in designing 

and building centrifugal pumps for industry 

has resulted in present-day “Buffalo” 

Pumps with every feature for maximum 

delivery at least power input — and for 

continuous service with negligible 

maintenance. 


“Buffalo” Type RR two-stage and 

four-stage pumps have the typi- 

cally efficient, balanced “Buffalo” . : 

impellers — the oversize bearings . Ge Boiler feed pumps 
and shafts — the rugged casings with : Te “eo for pressures to 500 psi 
simply formed water passages and 


deep 8-ring stuffing boxes. Write for : i a ai re B U F FA L re) Pp U M Pp % 


Bulletin 980 and see why we say there’s no i 
Division of Buffalo Forge Co. 


’ 
betver buy! 171 MORTIMER STREET, BUFFALO, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


BETTER CENTRIFUGAL PUM-P FOR EVERY LIQUID 
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send today! 
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Free from 


VIBCO 


This free catalog for 1958 
illustrates and gives complete 
specifications of NIBCO low 
pressure, pressure rated and 
special type bronze valves... 
including the sensational 

new Y-Pattern Globe and 
Check Valves. These are the 
valves that give you more 
shut-offs per dollar .. . 

fully guaranteed to operate 
perfectly. See your wholesaler 


or send coupon below. 


NIBCO INC. — Dept. H- 6402 Elkhart, indiana 
Please rush free copy of your new Vaive Catalog No. VC-3. 


Name_. 
Firm— 
Address_ 


City, State a = 
0 Also send address of nearest source of supply. 





Peerless Belt Drive 
Backward Curve Blower 


TESTED... 
TO AMCA* 


Peerless Belt Drive 
Centrifugal Roof Ventilator 


AND RATED 
SPECIFICATIONS 


*The new Air Moving and Conditioning Association formed 
by merging PFMA, NAFM and IUHA. 


A; a charter member of AMCA, we are natur- 
ally vitally interested in listing and rating our 
air moving products according to AMCA speci- 
fications as set forth in the AMCA code. The 
products you see here are the two most impor- 
tant, basic products in our expanded line of air 
moving equipment. Along with other Peerless 
air moving units, they have been designed and 


manufactured to meet all AMCA standards. With 
this assurance, Peerless air moving equipment 
can be specified and installed with confidence. 
When you have an air moving condition which 
needs solving, call your nearby Peerless repre- 
sentative or the Peerless factory direct. We can 
all work together in helping you arrive at the 
best possible solution. 


Write today for Bulletins SDA-160, SDA-200 and SDA-220! 


A COMPLETE LINE OF AIR MOVING EQUIPMENT 


& 


Charter Member of the Air Moving and Conditioning Association, Inc. (AMCA) 


FAN AND BLOWER DIVISION 


tHe Leerless. Electric comPANY 


1409 W. MARKET ST. 


SEE OUR 
CATALOG IN 


. WARREN, OHIO 


FANS © BLOWERS © ELECTRIC MOTORS 
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T-231 
TWO-STAGE HEATING AND COOLING 





A A A A MR 
T-90 
he wan 42. We elt a Gil emaelel ll le 


118 FUNCTION VARIATIONS 
TO CONTROL ANY SYSTEM 


® COOL, HEAT, FAN, AUTO, OFF, 

RESET SWITCHING FUNCTIONS 

@ SINGLE OR TWO-STAGE HEATING WITH 
SINGLE OR TWO-STAGE COOLING 

@ HEAT AND COLD ANTICIPATION 

®@ DAY AND NITE CLOCK PROGRAMMING 
@ SINGLE DIAL OR TWO DIAL 
TEMPERATURE SELECTION 

@ MANUAL OR AUTOMATIC CHANGEOVER 


For control of gas, oil, coal, 
electricity refrigeration, evaporative, 
chilled water and heat 

pump systems. 





T-99 
aelelei.emi.ia 7 ener ai 


Optional Fan Contro Automatic System Changeover 


TWO-STAGE HEATING AND COOLING 
CFT, 


TEMPOTHERM 365 
CLOCK CONTROLLED DAY-NITE 
Lit Nal ice aslo Gl, ic) 


General Controls continues 

to set the pace in creating 

the kind of advanced design thermostats 

that afford the systems engineer maximum 

selectivity in air conditioning theri:ostats. Not 

only do General Controls thermostats 

please the homeowner by their beauty and simplicity of 
line, they also signify quality — and prove it by delivering 
the top performance engineered into systems and 

related equipment. 


Consult your nearby General Controls office for complete 
details on the many air conditioning thermostats available. 


You design it ...we’ll control it . . . automatically. 


5 basic styles harmonize with any architectural or decorating theme 
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conditioned with 
without loss of . 





London Guarantee Building was com- 
»leted in 1923, air conditioned with 
‘RANE equipment in 1957. Leslie H. 
Klawans and Company, Manage- 
ment Agent. Architects and engineers 
for the remodeling job were Robert E. 
Hattis Engineers, Inc. Heating and 
refrigeration contractor was Advance 
Heating and Air Conditioning Cor- 
osedle aA ts oration. Ventilation contractor was 
Fes oe . yyyvy¥ » Neroweta Heating and Ventilating 
ssepeees shhh doeh 242A ERE cemw ede d dads da GY z Company, all of Chicago. 





‘Trane equipment 


. rental-income space 


Year-around air conditioning system installed 
with almost no disturbance of tenants 


The building: London Guarantee Building, 360 
North Michigan Avenue, Chicago, Ill.—with 200,000 
square feet of rentable office space. 

The problem: Ten exterior exposures gave this 
building a large percentage of exterior space. Each 
floor is divided about 80% exterior offices and suites; 
20% interior office areas. Problem was to install 
complete, year-around air conditioning in as short a 
time as possible . . . with a minimum of disturbance 
to tenants . . . and as economically as possible with 
respect to both space and dollars. 

The solution: TRANE equipment met all the above 
requirements and the building owners didn’t lose any 
income due to space loss. 918 TRANE Fan-coil Uni- 
Trane units—each with outside air intakes to meet 
Chicago code—were installed in all exterior spaces to 
provide individual climate control. Installation was 
made on a module basis for maximum flexibility in 


meeting future remodeling requirements. 

The twenty interior zones (one for each floor) were 
conditioned with TRANE Climate Changers. These 
units were installed in an abandoned elevator shaft, 
so required no rentable space. The main refrigeration 
equipment (two TRANE CenTraVacs) was installed 
in the existing boiler room. 

The entire air conditioning job was completed in 
six months’ time, with air conditioning available to 
tenants on June 1, 1957. 

In planning air conditioning for new or existing 
buildings, more and more architects and engineers are 
turning to TRANE equipment. There are TRANE units 
for any kind of building, any type of system. And 
TRANE matched equipment works together to save 
space, cut costs, speed installation. Have your arch- 
itect or consulting engineer call your nearby TRANE 
Sales Office or write TRANE, La Crosse, Wisconsin. 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR CONDITIONING, 
HEATING, VENTILATING AND HEAT TRANSFER EQUIPMENT 


THE TRANE COMPANY, LA CROSSE. wis 


918 Fan-coil UniTrane units provide 
individual climate control for London 
Guarantee Building. Units are in- 
stalled on a module basis to permit 
flexibility for future tenant remodel- 
ing. TRANE Fan-coil units were chosen 
for their ease in converting existing 
steam heating system to hot water 
for heating, chilled water for cooling. 


Two TRANE CenTraVaces, hermetic cen- 
trifugal compressors, supply chilled 
water for summer cooling. CenTra- 
Vacs were installed in the existing 
boiler room. Operation of CenTraVac 
is automatic—unit paces itself to sup- 
ply just the amount of refrigeration 
needed . . . modulates down to 10% 
of full load capacity or lower. 


SCRANTON MFG, DIV., SCRANTON, PA. © TRANE COMPANY OF CANADA, LTD,, TORONTO © 96 U.S. AND 19 CANADIAN OFFICES 


Twenty TRANE Climate Changers 
condition the air for open office areas 
in London Guarantee Building. In- 
stalled in an unused elevator shaft, 
Climate Changers required no rent- 
able space. Available in single zone or 
multi-zone models, Climate Changers 
heat, cool, ventilate ...meet a variety 
of air conditioning requirements. 





Jenni Genetron says, 


“HERE’S THE RIGHT 
REFRIGERANT 
FOR EVERY NEED!” 


genetron 2225525415 


Trichh 4 Trichlorotrifworoethane Dichlorotetrafivoroethane 





Selected Physical Data 12 
(Performance based on 5 °F evaporator 
and 86°F d 
temperature) 





WHITE LABEL 


Chemical Formula 
Molecular 
Pt. (°F) at 1 Atm. Pressure 
ator Pressure at 5°F ) 
Pressure at 86°F ) 
F Point (°F) at 1 Atm. Pressure 
Critical Temperature (°F) 
Critical Pressure (p.s.i 
T (°F) 
Ratio (86°F /5°F) 


Specific Volume of Saturated Vapor at 5°F 
(cu. ft./lb.) 


Latent Heat of Vaporization at 5°F 
(B.t.u. /Ib.) 


Net Refrig. Effect of Liquid—86°F /5°F 
(B.t.u. /Ib.) 


Specific Heat of Liquid at 86°F 
(B.t.u. /Ib. °F) 


Specific Heat of Vapor at Constant Pressure 
of 1 Atm. & 86°F (B.t.u. /Ib.° 


Specific Heat Ratio at 86°F & 1 Atm. 
k=Cp/Cv) 
Coefficient of Performance 
Ton 
Refrigerant Circulated /Ton Refrig. 
(Ibs. /min 
Circulated /Ton (cu. in. 
Compressor Displacement /Ton Refrig. 
(c.f.m.) 
Toxicity (Underwriters’ Laboratories 


& 


“Inches of mercury vacuum 


COMPARE! Careful control at every step in the 

manufacture of ‘““Genetron” Super-Dry Refrig- SEE YOUR WHOLESALER 
— results in rene of highest purity, 
which are extremely low in moisture content 
and other undesirable impurities. Quality of genetron DEPARTMENT 

current production consistently surpasses the GENERAL CHEMICAL DIVISION 
rigid manufacturing specifications for these 

products. Write for important informative ALLIED CHEMICAL & DYE CORPORATION 

folder “Genetron Super-Dry Refrigerants.” 40 Rector Street, New York 6, N. Y. 


or write or call 





co 
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NOW...FLANGE WITHOUT WELDING 


for Faster, Lower Cost Assembly of 
Leakproof Process Lines 











Cutaway view illus- 
trates Fitting or Pipe 
expanded into Insert 
Flange. 





Speedline Insert Flanges provide leakproof joints—without welding—and 
maintain the high quality control standards required for the most complex 
processes. 


“‘With Speedline Insert Flanges, we have stainless steel bonded to stainless 
steel, rolled in under pressure for a permanently leakproof installation of 
transfer and manifold lines’, reports Plant Engineer at a Chicago plant. 
The “tangential” feature, exclusive with all Speedline formed fittings, allows 
for direct attachment of Insert Flanges by simple 


SPEEOLINE IS A REG.T.M. OF HORACE T. POTTS COMPANY expanding operation. 


Learn how the complete line of Speedline corrosion 
resistant fittings assure piping economy and efficiency 
not possible with conventional fittings. Write for a copy 


of “‘Speedline Catalog” today. a 


e. TAINLESS STEEL F 1 TTIN GS SPEEDLINE DISTRIBUTORS ARE LOCATED IN PRINCIPAL CITIES 
; a ee 


Manufactured by HORACE T. POTTS S COMPANY « 5 | 576 E. Erie Tein . Philadelphia 34, Penna. 
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back pressure control problem? 
CASH STANDARD 


has the answer! 


for relief pressure ranges from vacuum 
to 3000 psi 


> ovailable in iron, bronze, steel, 
stainless steel 


> for almost all liquids and gases 

> sizes from V4" to 4” 

> seit contained, direct operated units 
Designed for any application where back pressure 
regulation is required. Also available in differential 


style to maintain differential pressure between 
fluids on both sides of the diaphragm, 


TYPE 123 
Diaphragm Type Relief Valve 

Relief pressures to 325 psi, temperatures to 
500°F. Also suitable for slurries and viscous 
fluids. Can be used os angle valve by plugging 
one side inlet. Bottom connection is outlet. 
Screwed ends, sizes 4" to 2”; flanged ends, 
size YQ". 


TYPE 6987 
High Pressure Relief Valve 
Relief pressures to 1200 psi. 
Screwed ends, sizes 2” and 
¥,"; flanged ends, size 2”, 


TYPE BQ 
Diaphragm Type Relief Valve 
Relief pressures to 250 psi, tem- 
peratures to 450°F. A small valve 
especially for jobs requiring accuracy 
with low volume of flow. Can be 
used as angle valve by plugging 


TYPE 2275 
Angle Type High Pressure 
Relief Valve 
Relief pressures to 3000 psi. Side 
inlet, bottom outlet. Screwed 
ends, sizes 2”, %4”, 1” and 
i 


TYPE 8311 
Pressure Relief Valve 
Relief pressures to 500 psi. Pack- 
less, direct operated. Single or 
double seat construction. Screwed 
ends, sizes Y%2” to 3”; flanged 
ends, sizes 1” to 4”. 


one side inlet. Screwed ends, sizes 
¥%”, %” and %”. 


What & your control problem a 


Consult the Cash Standard control specialist in your area 
for an individual solution to your control problem 
or write to Dept. B. 


STANDARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
P.O. Box 551, Decatur, Ill. 


Pressure, Hydraulic, Temperature, Process ond Combustion Controls 


CASH 
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tHE Pritchard 


HAS MECHANICAL FEATURES THAT ADD UP TO 
LONGER LIFE, TROUBLE-FREE OPERATION 


TEFC MOTORS .. . totally enclosed, fan 
cooled motors are standard equipment on both 
Series “B” (8' high) and Series “R” (12’ high) 
LoLine towers. They require no additional en- 
closure or protection against weather. 


@ STAINLESS STEEL FAN SHAFT... on 


multi V-belt drive, eliminates costly corrosion 
problems and hazards of fan shaft breakage. 


HOT-DIP GALVANIZING... all steel parts 
are hot-dip galvanized after fabrication. The one 
proven method to successfully stop rust and 
corrosion. 


© OVERSIZED BEARINGS ... . factory sealed 


and widely separated to reduce bearing load, 
Bearings on multi V-belt drive have grease fit- 
tings brought to outside of fan ring for easy, 
safe lubrication. 

SPEED REDUCER DRIVE (Standard on Ser- 
ies “R”)...uses spiral bevel gear rated by AGMA 
methods and built specifically for cooling tow- 
er service, assuring adequate size for duty. 
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DRIVE SHAFT FOR REDUCER (Standard 
on Series “R”). .. is full floating, non-lubricated 
with stainless steel, flexible discs for longer life. 
All of these mechanical features found in the 
LoLine cooling tower add up to maximum per- 
formance and years of trouble-free service. 


Whether It’s for Air Conditioning Use or 
Industrial Service You Get More for Your 
Cooling Tower Dollar with a Pritchard LoLine 


ALL THE FACTS AT YOUR FINGERTIPS 
Get all the facts on the outstanding Pritchard Lo- 
Line Cooling Towers .. . including complete en- 
gineering data... by writing today on your com- 
pany letterhead for the new, LoLine Bulletin (No. 
5.1.902). This unique brochure gives you all the 
information you will want in one convenient 
source, Write for your FREE copy today! 


COOLNE TOWERS 
GAS 4 AP TREATING FOUR ENT 





~ sx.Pritchard «co. 


OF CALIFORNIA 


A DIVISION OF ; cwaeo & CO 


PEPRE SEMTATIVES 
AY POINCIAAL CSTE 

POM COAST 

ve coasr 


r Pet 


Dept. 590 4625 Roanoke Parkway, Kansas City 12, Mo 





WOT WATER 
REFRTGERATION HEATING 
couTeoL 






































Add the Final Touch of Magic 


Perfection of the Pneumatic Control Center by Johnson 
is bringing major savings in heating and cooling costs as 
well as greatly improved temperature control to build- 
ings of all types and sizes. 
The Johnson Pneumatic Control Center gives the 
building engineer centralized supervision and regulation 
JOH NSON of the air conditioning and heating system. It provides 
him with a continuous, comprehensive visual display of 
ao EU MATIC all the vital operating data necessary to maintain the 
exact temperature conditions required. Simultaneously, 
it assures that all components of the system constantly 


CONTROL function at peak efficiency. 


A GLANCE TELLS ALL 

CE NTE RS By simply scanning the panel, for example, the operator 
can check space temperatures and water and air supply 
temperatures at strategic control] points throughout the 
system. Equally important, he can make any necessary 
adjustments of key temperatures instantly, right at the 
panel! 
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Sizes, layouts and styles of Johnson Pneumatic 
Control Centers depend upon the specialized needs 
of the individual building. Each is planned 
separately with the building's engineer and architect. 


to Your Air Conditioning! 


ONE MAN DOES EVERYTHING 


Thus, the operation of even the most complex air condi- 
tioning and heating systems is reduced to a one-man 
job! Instead of an operating crew checking performance 
and making adjustments at widely scattered locations, 
one man does it all from the panel! In effect, he can be 
in 20 or 30 or more places at once! 

This coordinated, unerring control assures a uni- 
formly ideal environment to meet every comfort and 
work requirement of any modern building. It results in 
large reductions in fuel and power consumption and 
prolongs equipment life. 

Remarkably easy to understand and operate, the 
Pneumatic Control Center requires no extensive study 
or training. Its components are as simple and inexpen- 
sive to use and maintain as the pneumatic controls 
used elsewhere in the building. Dramatic styling adds 
an exciting architectural asset when the Center is located 
in public view. 


Heating, Piping & Air Conditioning, February 1958 


ECONOMIC ADVANTAGES IMPRESSIVE 


What the Pneumatic Control Center means in terms of 
greater comfort, manpower savings and more efficient 
heating and air conditioning performance is obvious. It 
not only pays for itself in a hurry, but it keeps right on 
paying off over the life of the building! 

Pace-setting Johnson Pneumatic Temperature Control 
Systems with Control Centers are now being installed 
in many of the nation’s finest offices, stores, hotels, 
hospitals, industrial plants, schools and public buildings. 
Before you build or modernize, ask your local Johnson 
branch for full details or write Johnson Service 
Company, Milwaukee 1, Wisconsin. 


JOHNSON -, CONTROL 


PNEUMATIC SYSTEMS 


DESIGN * MANUFACTURE * INSTALLATION + SINCE 1885 
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ROBVON 


BACKING RINGS 


Designed to meet the most exacting 





specifications. 


Designed to furnish the most highly ef- 


ficient welded joint possible and to 


pass the most critical inspection. 


Designed to save on fit-up and cut 
welding costs. 





Type CCC Designed for quick easy alignment of pipe where 
Patent Nos. the variation in inside diameters is relatively great. Chamfered 
No. 2.366.579. NUBS allow close tolerance fit-up and CLEAN STRIKE OFF. 


pant yA meee ROBVON rings are beveled to assure non-restricted fluid flow. 








Type CC Designed to allow quick easy alignment of pipe 
where the inside diameters are slightly out of round. The welder 
has the choice of "STRIKING OFF" the NUBS or leaving them 


intact to be melted into the weld mass of the first root pass. 


Type C Designed for precise close tolerance fit-up. Type ''C" 
NUBS conform to the diameter of the weld root. The NUBS melt 
with the metal to give complete penetration and fusion. 





PLEASE NOTE 
CAREFULLY .. . 


eaapeeeeeeereme All Robvon Backing Rings are available in carbon steel, wrought iron, 
ume 1°/, chrome '/>°, moly, 114°, chrome 1/2°%/, moly, 214°, chrome 1% moly, 
Amul 4/6°/, chrome 1/>°%/, moly, stainless steel, and aluminum. 


insert at page 88 of 
your January issue Write us today for more information. 


eed -Ai fog. 


sF Ver @i, lcm ai, femietie] | I 7-U. 4 





675 GARDEN STREET ELIZABETH, N. J. 
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chosen for mo 


these exacting 
installations 
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Tower, Pools & Central Heating Plant New York Inter- Elizabeth, N. J. 
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Central Heating Plant, New York International Airport. Wabash River Station, Public Service Co. of Indiana, 
Courtesy—The Port of New York Authority Foster Wheeler Corp. Boilers 
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to air condition 
an ali-glass building ? 
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That depends on the building. For example, its fenestration 

and construction are important factors in selecting individual air 

conditioning units. Carrier meets every variation of 

these factors with its flexible new Modular Weathermaster* Units. 

Based on the “‘building block”’ principle, they adapt 

attractively and efficiently to all conditions, provide individual 

climate control in each room. Only Carrier makes modular 

units to fit any all-glass building problem. Here are six different 

modular arrangements—there are many more. For complete 

information about them, call your nearest Carrier office. GED? 


*Reg. US. Pat. Off 


For free booklet describing Carrier Modular Weathermaster Units, ask your near- 
est Carrier office for 36N-64. Or write Carrier Corporation, Syracuse, New York. 


Ifeating, Piping & Air Conditioning, February 1958 





MULLION 
ANCHOR 


GLASS 
SPANDREL 


BLIND 
POCKKT- 


ALUM } 
MULLION —— 


MULLION 
ancuog 


PRimaRy Aik 
wia0ce T 


INSULETED 
DANLL 





ADJUSTABLE 
OISCwARGE GRNLE 


CARRER MODULAR 
he WEATHER MAST(E UNIT 
bs r — CARPLT 

rt CEM FINISH 


— ADVUST ABLE 
OmscmaRGt GRNit 


~CARRER MODUL 


CARPET — 
Clim. FINISH — 








> conwe. Fur- 
4 CONC. SLAD- 


PRIMARY AIR ULADLA 








SECONDARY WATLOe 
SUPPLY 4 RLTURN 











Come. ful 
Conc. RAB -~ 


“—paimaRy a2 wLADEO 
su v waTce 
SUPELY | 


RiTveN 
— METAL _FURRING 





« 
| 

4 
= 











T PLASTER CEILING 


ADJUSTABLE 
OISCHARGE GRILLE 
CaQRkR MODULAR 
WLATULRMASTER UNIT 


BASE 
IN. FLOOR 4 


U_puastca cic 





— 


7 task 
TYPICAL FIM. FLOOR 


caggue MODULAR 
WEATMLQMASTCR UNIT 





ve 


t 
. ry 


Tr 
™ 4 


4 


Tal 





“CONC. SLAB 





CONC. DLAM 


= 











SECONDARY WATTLE 
QcTuenw 
DOCKLT 


METAL FURRING 


| -_ - 


STLKL BLAM 
-—7 C OTLOOELeS 


SPRAYED OW FIRLEROOFING 


PLASTER CLG 
ALUM —BLIND POCELT 
MULLION 
auUM. CO. Covce ¢ 
ODUCT twcLosuet 





——— 


ALUM FRAME 


BRICK SPANDRLL 


FLASuING —— 


ALUM. FRAME 


ALUM, WINDOW 


a 


' 
_% plaster 
FILLER CHANNEL 


j-———ALUM. COL. COVER ¢ 
DUCT {NCLOSURE 


he 
T 
| 
| 


—i—aduusTabit 
DISCHARGE GRULE 
tcanene Lag 
WLATMLQMASTLQ UNIT 








z=" 


«2 


CONC. FKL a7 
Fin, FLOOR | 


paar ssssesed, 


i 





— 
é ra 


—- 
- 


- 


| 
7 
| 


L 








L 





=< 
<i 





z 
Coste orce 
——— SPRAYED - ON 
FIRE PROOFING 
————— SPANLREL BLAM 


] 


P —MLIAL FURRING 


—ACOUSTIC CLG. 


TYPICAL SURFACE INSTALLATION 


x TYPICAL RECESSED INSTALLATION 


wiaT 


G 
_— PLASTER CLG 


oucr 
ENCLOSURE 


ADJUSTABLE 
OISCHARGE GRILLE 


CARRIKR MODULAR 
WEATULRMASTCE UNIT 
_PLASTEMED CoLumM 
—STLEL SUPPORT 
— APRON 


= —4 
CONC. OW STLEL DECK 


a. 


X TYPICAL RAISED INSTALLATION 


Air and water services to individual Carrier Modular Weathermaster Units may be run horizontally 
from vertical risers, or they can be fed vertically from sources running horizontally in the ceiling below. 
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maker brightens fuel cost picture 


Burning coal at Toms River-Cincinnati saves 20% 


on fuel costs, permits clean steam generation 


The Toms River-Cincinnati Chemical 
Corp. plant in Toms River, N.J. is the 
most modern plant of its kind in the 
world. Producing vat dyestuffs requires a 
large dependable steam supply for chemi- 
cal processes and heating purposes. To 
fill these requirements, the power plant at 
Toms River-Cincinnati is as up-to-date 
and efficient as the general plant itself. 
The fuel used for steam generation is coal 
because, on the basis of cost per thousand 
pounds of steam, the nearest competitive 
fuel costs 20% more than coal. In addi- 
tion, thanks to automatic operation and 
modern equipment, the power plant meets 
the rigid standards of cleanliness required 
in such manufacturing operations. 


Facts you should know about coal 


Not only is bituminous coal the lowest- 
cost fuel in most industrial areas, as in 
the case of Toms River-Cincinnati, but 
up-to-date coal burning equipment can 
give you 15% to 50% more steam per 
dollar. Today’s automatic equipment 
pares labor costs and eliminates smoke 
problems. And vast coal reserves plus 
mechanized production methods mean a 
constantly plentiful supply of coal at 
stable prices. 


Technical advisory service 


The Bituminous Coal Institute offers a 
free technical advisory service on indus- 
trial fuel problems. We welcome the 
opportunity to work with you, your con- 
sulting engineers and architects. If you 
are concerned with steam costs, write to 
the address below. Or send for our case 
history booklet, complete with data 
sheets. You'll find it informative. 


Consult an engineering firm 


If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 
Such concerns—familiar with the latest 
in fuel costs and equipment—will effect 
great savings for you in efficiency and 
fuel economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Southern Building ¢ Washington 5, D. C. 


View of boiler room show- 
ing both 50,000 Ibs. hr. 
boilers, by Riley Stoker 
Corp. Each has two burn- 
ers. Center foreground is 
automatic weigh scale, by 
Richardson Scale Co., 
which receives coal 
through hopper from live 
storage bin and passes it 
to coal feeder. Coal is fed 
to Riley Pulverizer in base- 
ment, then blown back up 
to burners. 


Close-up of Gifford-Wood 
Roundabout Bucket Con- 
veyor beneath coal storage 
silos. Transversing feeder- 
car is used when coal is 
emptied from silo and 
conveyed to live storage 
bin. 


Automatic combustion 
control and instrument 
panel by Bailey Meter Co. 


Fly ash being loaded on 
truck through a dustless 
rotary unloader. Fly ash 
is collected by Prat-Daniel 
Mechanical Precipitators. 
A pneumatic ash collecting 
system by United Conveyor 
(with tie-ins under air 
heater and at base of 
stack) removes it to this 
20-ton ash silo. In the rear 
are three 330-ton coal 
silos. 
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NEW YORK’S COLISEUM=— 


The building that “has everything” 
has heating 
and air-conditioning systems of 




















NATIONAL 
PIPE 
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OWNER: Triborough Bridge & Tunnel Authority 
ARCHITECTS: Leon & Lionel Levy 


CONSULTING ARCHITECTS: Eggers & Higgins, John B. Peterkin, 
Aymar Embury Ill 


GENERAL CONTRACTOR: Walsh-Fuller-Slattery 

HEATING & AIR CONDITIONING: Almirall & Company, Inc. 
MECHANICAL & ELECTRICAL ENGINEERS: Guy B. Panero Associates 
STRUCTURAL ENGINEER: Dr. Jacob Feld 





EW YORK City’s COLISEUM is one of the most 

distinctive and functional structures ever con- 
ceived. Its 26 floors and giant exhibition hall com- 
prise an auditorium area capable of seating over 
10,000 persons, approximately 1,000,000 sq. ft. of 
usable floor space, and an 850-car underground 
garage. Except for the garage, the building is com- 
pletely air conditioned. 

More than 376 tons of NATIONAL Pipe were used 
in the heating and air-conditioning systems of the 
new structure. The office building area requires 
1,500 tons of refrigeration; the Coliseum proper re- 

: quires 2,500 tons. Four compressors supply 4,000 
tons of refrigeration for the high-pressure air-con- 
ditioning system. 

Purchased steam is delivered at 125 to 150 psi. 
Pressure-reducing rigs reduce it to 50 psi and 5 psi 
for distribution throughout the buildings. Steam 
requirements are about 102,000 Ibs. per hour for 
comfort heating and auxiliary uses. 

Possessing a solid reputation for dependable 
service, USS NATIONAL PIPE is the choice of engi- 
neers and contractors throughout the country for 
air-conditioning, heating and power installations. 
It is synonymous with efficient, satisfactory service NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, 


under all types of pressure and temperature condi- PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


tions. For more complete information, get in touch UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


with us. For technical assistance, our engineering ee 
staff is at your service. y -\ a io NA LL Be ee 
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in the restaurant business 


HIs heating and air-conditioning man 

found out—fast. It all started when he 
installed PLIOTRON super-filters in a 
metropolitan restaurant. 


That one installation had spectacular 
results: For the PLIOTRON filters did far 
better than their predecessors. At the end 
of the year, filter costs had already been 
cut by 66% — with the filters still going 
strong. 

That was only the beginning, too. For in 
a business where fresh, clean air is a 
“must,” big news like this gets around. 
Soon this installer had a healthy PLIOTRON 
business among restaurants alone. Other 
industries soon caught on, as well. 


There’s no mystery about this trend to 
PLIOTRON. A depth-loader rather than an 
ordinary surface-loader—it captures up to 
5 times as many of those fine, hardest- 
to-catch dirt particles as ordinary filters. 
It works longer between cleanings, then a 
quick rinse restores full efficiency. So it 
lasts indefinitely. 


It’s easy to see why more and more filter 
users are willing to pay a little more — 
initially—for PLIOTRON super-filters. And 
why more and more installers are using 
the PLIOTRON route to a growing business. 
For details write: 
Goodyear, P. O. Box 288 
Akron, Ohio 


teleaner air everywhere- 


PLIOTRON AIR FILTER By 


GOODYYEAR 


THE GREATEST NAME IN RUBBER 


Pliotron —T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 


® 
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PNEUMATIC AUTOMATIC 
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Keeps temperatures under 
with CHASE 
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Typical pneumatic control panel has graphic illustration of Chase 
Copper Tube. Shows intricate pattern of tube controlling individual systems, 
of which there are thirty throughout the building from basement to penthouse. 
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CONTROL SYSTEM 


control in Seagram Building 


copper tube! 








































BRONZE SKYSCRAPER HAS 
30 MILES OF CHASE COPPER TUBE 


3,000 control valves... 1,000 thermostats...dozens of 
panel boards...all inter-connected by a 30-mile net- 
work of Chase Copper Tube! That’s what it takes to 
control the temperature, flow and pressure of air, 
steam and water for the complete air-conditioning sys- 
tem in the monumental new bronze building at 375 
Park Avenue. 


Only the best would do for New York’s most 
modern, most magnificent skyscraper. So for the in- 
stallation of its Automatic Temperature and Humid- 
ity Control System, a completely pneumatic control 
system, utilizing Chase Copper Tube, was used. Based 
on past performance, Chase Copper Tube was chosen 
for its durability, low cost and attractive appearance. 


Quick and easy to install, Chase Copper Tube 
saves both time and money...makes a virtually “per- 
manent” installation, operating always at peak effi- 
ciency. In addition, Chase offers prompt, completely 
reliable delivery of desired quantities—a vital factor 
where storage is at a premium and delay costly. 


For time-tested quality plus the service you re- 
quire, plan your modern control installation with 


Chase Copper Tube! 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 


Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston indianapolis Kansas City, Mo. 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth,L.I.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 
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Columns of Chase 
tube extend from 
each central con- 
trol panel board 
to control-appa- 
ratus at remote 
points of air-con- 
ditioning system. 





Bending up over 
steam line, Chase 
Copper Tube can 
be installed quick- 
ly and easily; can 
be counted on for 
dependable serv- 
ice over the years. 





Chase # 


BRASS & COPPER CoO. 


WATERBURY 20, CONNECTICUT 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





Los Angeles 





Here’s How KENNEDY’S Design and Construction Features 
Give You Greater Value for Your Valve Dollar... 


Fig. 525 
125-Pound SWP Bronze Gate Valve 
Union Bonnet - Rising Stem 
Inside Screw - Wedge Disc 


These additional advantages make KENNEDY your best valve buy .. 


Fig. 525 . . . newest in the valve field .. . 
best in the valve field. Fig. 525 gives greater 
strength with less bulk and weight than any 
comparably rated valve. 

Kennedy's Fig. 525 can be repacked under 
pressure thus eliminating line shut-down. 
Simply open valve fully, remove packing 
nut and repack. 


Threads in the KENALLOY Stem are ac- 


curately machined to eliminate feather edge 
ends which in ordinary valve stems break 
off and lock the stem in the bonnet. This 
accurate machining means easier operation 
and longer valve life. 

The joint between the body and the bonnet 
is bronze-to-bronze true union. Generally 
accepted as the most satisfactory type of 
union joint. 


@ YOU CAN’T BUY A BETTER VALVE THEN A KENNEDY! 


K)- KENNEDY VALVE ure. co. 


1607 EAST WATER ST., ELMIRA, NEW YORK 
VALVES * PIPE FITTINGS * FIRE HYDRANTS 


@ OFFICES AND WAREHOUSES IN NEW YORK, CHICAGO, SEATTLE, SAN FRANCISCO, ATLANTA @ SALES REPRESENTATIVES IN PRINCIPAL CITIES @ 


Wins 


s\ 
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Do You Know of Any Other Steam Trap 
That Would Have Met This Requirement? 


Here is one of nine production lines at Chris- 
Craft Corporation’s Holland, Michigan plant. 
Owners were insistent that no part of the build- 
ing structure or its utilities should extend below 
the bottom flange of the ceiling beams. That 
presented no problem for Illinois traps. Their 
unique design permitted in-line piping to 
Herman Nelson unit heaters (see inset) which 


Illinois Engineering Company 


left inches to spare! This guaranteed adequate 
headroom for boat masts and pulpits. 

Also, Illinois traps had an outstanding dur- 
ability record in prior Chris-Craft construction 
programs. Versatility and durability—two good 
reasons for specifying Illinois. Write for book- 
let, “There’s a Difference in Steam Traps” —a 
case study at Sheaffer Pen plant. 


Heating 


Power 
Specialities 


Specialties 





2035 S. Racine Ave., Chicago 8, III. 


A Division of American Air Filter Company, Inc. 
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*Fictitious name used to typify over 400 Walworth Distributors 


Here’s why it pays to do business with 
distributors like Mr. Hansen* 


Andy Hansen is typical of Walworth Distributors 
throughout the nation. He has been a distributor 
of Walworth Valves and Fittings for years. Like 
Andy, the Walworth Distributor in your area 


provides these services and savings: 


He reduces your inventory costs. He’s aware 
of the valve and fitting needs peculiar to his area. 
He stocks the products that will best serve your 
needs. Deliveries are always prompt and eco- 
nomical — emergency orders can generally be 
delivered within hours. 

He offers you application and engineering 
assistance. His technical experience can be invalu- 


able in solving your particular problems. He has 


50,000 Walworth products at his disposal. You can 
be sure that the items he recommends are exactly 


right for the job. 


He is a double guarantee. His business depends 
upon providing you with the very finest products 
and unsurpassed service. Every valve and fitting 
is backed by his own reputation and that of 


Walworth — a complete line manufacturer. 


There’s a Walworth Distributor near you ready 
to help. Call on him today. 


WALWORTH 


valves... pipe fittings... pipe wrenches 
60 East 42nd Street, New York 17, N. Y. 
Walworth Company of Canada, Ltd., Toronto 
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eG ALL-BRONZE BOOSTERS 


FOR LONG LIFE IN CIRCULATING HOT OR COLD RAW 
SERVICE WATER FOR FAUCET OR INDUSTRIAL USES 


— 
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- 

. 
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Where hot or cold service water is to be pumped, the 
use of an all-bronze pump is imperative. Otherwise, 
the corrosive effects of continuously pumping fresh 
water materially shortens pump life. 


The B&G All-Bronze Booster is specifically built 
for service water pumping applications. In such sys- 
tems, the Booster can be installed in numerous ways 
to step-up efficiency, increase hot water production 
and reduce heating costs. It is immune to corrosion, 
hence will give years of dependable service. 

For quiet operation, failure-proof performance and 
long life, the B&G Booster is the preferred pump. : “ 

Installation of B&G All-Bronze Booster in Chrysler auto- 
70 PAUCENS matic transmission plant at Kokomo, Indiana. This small 
= unit handles the circulating requirements of the service water 

heating system. 

BOOSTER RECIRCULATING UNE PROM FauCcETs 
846 ONTROL ET 2 
TANK @ HEATER UNIT | 
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x% — T 
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B&G All-Bronze Booster used on recirculating line from hot water 
faucets maintains hot water at fixtures at all times. Recommended on a. 886 BRONTE 

. . . . . FLO-CONTROL VALVE 
all installations, particularly where long plumbing lines are used. 


—_—_——— oH) i COLD WATER 
. rua 
sac — | = 6 =) 
HE 


TO Favcers ieSTANTANEOUS HEATER ip {7 — 
Cinugadeemennsgnnlbssheiaemnnael 
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806 HiGm PRESSURE 
PEEP VALVE 


B&G All-Bronze All-Bronze B&G Booster used to provide an extra supply of hot water 
Booster used to circu- from an undersized boiler. Semi-tankless hook-up maintains initial 
late heated water to supply of hot water. 
a low storage tank. 

Installation provides 

a marked increase 

in water heoter ca- 

pacity. 


i: BELL & GOSSETT 


| REWIEF VALVE 
| 


a - a eee oe ae oe 


DY aa: Dept. FD-5, Morten Grove, Iilinois 


Send for Bulletin No. 1A-856 


= s 
COLO waTER 


SuPPUT Canadian Licensee: S. A. Armstrong Lid., 1400 O’Connor Drive, Toronto 16, Ontario 
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Vital refrigeration units in St.Louis Blood Bank 
are powered by Wagner Motors 


Wherever there is a motor application of a critical 
nature—even vital to life itself—Wagner Motors can 
be relied upon to fulfill their responsibility of com- 
pletely dependable operation. In St. Louis’ Blood Bank, 
for example, you'll find many Wagner Motors at work 
—driving the all important refrigeration units that keep 
the blood at proper storage temperature, that operate 
air conditioning compressors, that move heated and 
cooled air to keep the building comfortable in winter 
and summer. 


Whether your motor application is vital to life or 
not, you can depend on Wagner Motors for efficient, 
reliable operation. 


The complete line includes motors from 1% to 600 hp, 
singlephase or polyphase, in a wide variety of en- 
closure types and mountings. Let your nearby Wagner 
Sales Engineer help you select the right motors for your 
needs, Call the nearest of our 32 branch offices, or 


write direct. 
This 30 horsepower Wagner high torque, open type motor drives the 


refrigeration unit for the blood storage room in the St. Lovis Blood Bank. 


Support your Local Blood Program by donating 
blood regularly! 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6370 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


WM57-10 





ELECTRIC MOTORS +» TRANSFORMERS + INDUSTRIAL BRAKES ¢ AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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DESIGNED 
FOR GRACIOUS LIVING 


AND SERVED BY 
125 THERMAL 
AIR CONDITIONERS 
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Houston’s new, distinctive, 1400 Hermann Drive Apartment 


Building,* which overlooks beautiful Hermann Park and the famous 


Texas Medical Center, incorporates 125 Thermal Air Conditioners for 
year around comfort. Each apartment has its own unit which varies 


from 242 to 7 tons in cooling capacity, as required by the living area. 


Thermal Engineering manufactures a quality line of equipment 
that can be specified with confidence to deliver years of satisfaction. 
The Thermal line includes central plant air conditioners; multizone 


air conditioners; sprayed coil units; heating and ventilating units; 





cooling and heating coils and air-cooled condensers. Write for detailed 


information and specifications. 


*Consulting Engineer: 
Dale S. Cooper and Associates. 


Air Conditioning Contractor: 
Straus-Frank Company. 


Agents in principal cities. 


( THERMAL ENGINEERING ) 
CORPORATION 


eae — 
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THE 
NEW 
DISTRICT 


HEATING 


HAND BOOK 


THIRD EDITION 


An Entirely New Volume — 529 
Pages 
15 CHAPTERS — 6”x9'/,” 


GROWTH AND PRESENT 
STATUS 


ECONOMICS OF DISTRICT 
HEATING 


GENERAL DATA 
DISTRICT HEATING PLANTS 


WATER CHEMISTRY AND 
CORROSION 


STEAM DISTRIBUTION 
METERING 
It takes less than a quarter turn to BUILDING HEATING SYSTEMS 


open an Everlasting Valve wide or CONSUMERS’ PROCESS 
close it tight. That’s one of the many EQUIPMENT 


reasons why these time-proven valves , 
are so popular wherever quick valve SOUnDaENT SOCERSURY 


action is desired ... on equipment 
outlets, storage and measuring tanks, = 


process lines, boiler blow-offs, spray 
lines, meter testing, etc. ECONOMICAL USE OF 
STEAM 


Write for Bulletin E160 describ- RATES 


ing their many other important 

advantages and with full infor- SALES ACTIVITIES 

mation on types, sizes, etc. HOT WATER FOR DISTRICT 
HEATING 


Price $7.00 


NATIONAL DISTRICT HEATING 
G ASSOCIATION 
827 N. EUCLID AVE., 


EVERLASTING VALVE CO. PITTSBURGH 6, PA. 
61 FISK STREET, JERSEY CITY 5, N. J. 
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i7r’s EASIER To INSTALL A JOY FAN 


~ VIBRATION 
DAMPENER 


AXIVANE FAN 


JOY AXIVANE FAN 


VIBRATION DAMPENER 
FLOOR LINE 


OLD STYLE FANS 


JOY FANS SAVE SPACE 
simplify engineering and installation 


When you install a Joy fan you install a simpler 
system of ventilation. The Joy fan offers high per- 
formance in a compact package. The fan fits right 
into the duct . .. and the motor is inside the fan. 
Saves cost because the installation can be made 
during the fabrication of the duct system. Saves 
cost because the installation can be made by 
relatively unskilled labor. Saves cost because the 


duct system is simpler . .. no offsets or elbows. 


— 


Be. 
\SB 2 
” . pie 


WRITE FOR 
FREE BULLETIN 
199-41 industrial 
Compressors 
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J OY . . EQUIPMENT 


Saves cost because it turns valuable space over 
for rental or use (value averaging $5.00 per sq. ft. 
per month). 

Study the drawings above. Notice the efficiency 
and compactness of the Joy fan compared to other 
systems... then call in a Joy engineer. Joy Manu- 
facturing Company, Oliver Building, Pittsburgh 22, Pa. 
In Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


wsw | 6626-!e8 


FOR INDUSTRIAL PLANTS ...FOR ALL INDUSTRY 


Electrical Fans and 


Conveyors Connectors Blowers 








Some things are tough to get at... 


That is Professor Tennis C. Williams in the picture. 
He has concluded, and rightly, that the nesting 
grounds of the Tyrolean Whooping Manscratcher 
(the only bird with a poisonous bite) are real tough 
to get at. 

But compared with getting at certain working 
parts in certain evaporative condensers, the nest 
of the Manscratcher is as accessible as apple pie in 
a cafeteria. 

That’s why service men are sometimes tempted 
to use burglar tools, and maybe some nitro, when 
the job calls for getting at inner working parts that 
need normal servicing from time to time. 

On the other hand Recold Dri-Fan Condensers— 


the best in every other respect too—are engineered 
for easy access. Just remove a few screws and go 
right on inside. With Recold’s patented access door, 
spray nozzles and float valves are easy to get at, too. 

When it comes to inspecting and cleaning drift 
eliminators—on some condensers the service man 
yells for a blow torch. To get at the drift eliminators 
on a Recold Dri-Fan Condenser you just remove 
the screws and pull them out like a drawer... yet 
joints are tight and leakproof without gaskets or 
sealing compounds. It’s a matter of engineering and 
patented design. 

Be sure the evaporative condensers you invest in 
have ACCESS. Be sure you ask for Recold’s Dri-Fan! 


ECO ILID CORPORATION 


7250 East Slauson Avenue, Los Angeles 22, California 
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This is an illusion 


HOLD this Diagram by the right hand bottom corner and give it a 
slight but rapid circular twisting motion, at which time each circle will 
separately revolve on ils own axis, The inner cogged wheel will be 
seen to revolve in an opposite direction. 


insult “fil. 


THIS - ‘the real thing! 


insul- fil’ the most highly efficient and economical ‘‘poured-type-insu- 
lation’ available for underground steam and hot water distribution systems 


The following comparative “K" factors were 
recorded at the Research and Development lab- 
oratories of the Atlantic Refining Company, 
and are evidence of INSUL-FIL’s superiority. 


The average “K” factor at 150 p.s.i.g. indicated 


the following values. These values were com- “K” VALUES: 

puted using 6” of material for the comparative 

evaluation. The average “K™ factor on INSUL- INSUL-FIL 

FIL and 100% mined asphalt vary slightly de- 100% MINED ASPHALT 


pending on thickness of application 








Installing INSUL-FIL at Idlewild International Airport for Port 
of New York Authority. (Seelye, Stevenson, Value & Knecht — 
Consulting Engineers) 








ie. 
creme 











Installing contractor Rhode Island Covering Co., U. S. Naval Air 
Station, Quonset Point, R. I., Charles A. Maguire and Associates, 
Consulting Engineers, Boston, Mass., Providence, R. I. 


COLLEGES and INDUSTRY use insul- SOT: Wien wis alleed not cct 














INSUL-FIL CO., INC. 4 oivision oF 


NAME 


MIRACLE ADHESIVES CORPORATION 250 Pettit Avenue, Bellmore, L. I., N. Y. 


Send now for your FREE copy of MIRA-DATA SHEET #9, 4 page colorful brochure describing INSUL-FIL. Other Miracle Products for the 


FIELD ENGINEERS AVAILABLE 
FOR TECHNICAL ADVICE — 





Insulation Industry: 
Zip-on Protektinsul Vinyl Pipe Covering 





COMPANY 


Zip-on Protekto-Flex, Vinyl Covered 
Fibrous Glass Insulation 





ADDRESS_ 





CITY. 


Miracle Surface Anchors 
Miracle Insulation Adhesives 
Miracle Duct Sealer 
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REDUCE 
DUCT 


FIBRE pucr 


for warm air gas and oil fired 
slab perimeter heating systems! 


Sonoco SONOAIRDUCT Fibre Duct is a lightweight duct made especially 
for supply or return lines. It should be encased with a minimum of 2” of 
dense aggregate concrete. The minimum thickness of concrete over the loop 
duct should be 2%”, and continuous mesh reinforcing not less than 6 x 6— 
10 gauge and 18” wide should be placed in the concrete and centered over 
the duct. Installation should be made in accordance with Sonoco Manual 
No. 557. When properly installed, Sonoco SONOAIRDUCT Fibre Duct will 
materially reduce costs without lowering the quality of construction. This 
= duct is more economical than metal, glazed tile, clay pipe, or concrete 
uct. 


Sonoco SONOAIRDUCT Fibre Duct is aluminum foil lined for lower co- 
efficient of air friction. The air friction loss of 8” Sonoairduct is 0.151” of 
water per 100 feet at a velocity of 800 feet per minute and 70° F. The black 

* duplex kraft outer wrap retards excessive moisture penetration through 
the duct wall. The action of the adhesive, used in the manufacture, when 
subjected to normal heating temperatures, causes the duct to cure and im- 
prove with age. This action results in a product that is practically water- 
proof, thus preventing delamination. This fibre duct will withstand tem- 
peratures as high as 275° F indefinitely. 


Sonoco SONOAIRDUCT Fibre Duct minimizes transmission of sound from 
furnace and from room to room. It has a heat conductivity of 0.46 BTU per 
hour per square foot per degree F per inch of thickness. This insulation 
value prevents hot spots in the slab above the encased duct, resulting in 
more heat to the diffusers or registers where it is desired. 


Available in 23 sizes, 2” to 36” I.D., up to 50’ long. Can be sawed to exact 
lengths on the job. 


Large diameters are ideal for commercial 
and industrial heating-ventilating 


Sonoco SONOAIRDUCT Fibre Duct einen einai 
is available in diameters up to 36” 

I.D. The larger sizes have been used exceeds all 
in a wide variety of commercial and 

industrial heating and ventilating F 4 A 

installations. The low initial cost and 

handling ease, due to lightweight, 
long lengths, saves money and in- 
stallation time. 

For complete information and prices, write 


Hartsville, S. C. 
* Mystic, Conn. * Akron, Ind. 
* Lowell, Mass. * Phillipsburg, N. J. 


* Longview, Texas * Philadelphia, Pa. 


* La Puente, Cal. * Atlanta, Ga. 
* Brantford, Ontario * Granby, Quebec truction 
* Mexico, D. F. 


SONOCO PRODUCTS COMPANY 


criteria and test re 
quirements for prod 
ducts in this category 
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DOUBLE “E” 
. » . Sets the pace 
in pump performance 


TYPE ‘HS’ 
CONDENSATION PUMP 





specify the Skidmore “HS” Pump—they know its “time 
proven” performance in handling condensate. 

The Skidmore “HS” Pump is equipped with bronze 
fittings throughout—including bronze fitted impeller 
and stainless steel shaft to insure long-life and proper 
alignment. 


Nia HM oman 


ey | Economy minded Architects, Engineers and Contractors 


Yes, the popular “HS” Condensate Pump possesses all 
the fine features that are found in every Skidmore 
Pump: Expert engineering, ruggedness, dependability, 
plus, economy and efficiency. 

Write for Bulletin No. 14-A ... and send us your pump 
problem today! 





PUMPS 


¢, “4 
rien ty 


ee k CONOMY 
FFICIENCY 


SEND FOR SKIDMORE 
BULLETINS CORPORATION 
VACUUM TYPE ST. JOSEPH, MICH. 
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‘No Matter ' 
what the ee So bait: oat 
Air Conditioning Installation 
prpeensn ne PEAK PERFORMANCE 





Right Down the Line! 


Systems from 34 to 100 tons are kept perfectly 
dry with the famous Sporlan Catch-All 
filter-driers. 


The amazing new Sporlan See-All 
shows you at a glance the degree of 
dryness and the amount of refrigerant the system is carrying. 


Sporlan Solenoid Valves with the Power Packed Blue Seal Coil 
defy burn-outs. 


Only Sporlan Thermostatic 

Expansion Valves for air con- 

ditioning offer the Flow Master 
element, which minimizes 
valve hunting...smooths 
out evaporator performance 
regardless of size. 


Sporlan 
Refrigerant 
Distributors 
give uniform distribution 
for any number of circuits regardless of load or 
evaporator temperatures. They permit a wide Buy Sporlan Right Down the Line 
range of coil applications... from your wholesaler for your 
thanks to the Sporlan . next air conditioning installation, and no matter 
interchangeable nozzle! wiht the ven of Bi hk Puik Petertaines 


SPOR VAN VALVE COMPANY Right Down the Line will be yours 


ET | 


7525 SUSSEX AVENUE ST. LOUIS 17, MISSOURI 
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Registers and Grilles are 
tested and approved by 


ANEMOSTAT. 


Laboratories 





This smoke test picture, 
illustrating the exhausting of 
room air through Waterloo 
style 3H Return Air Grille, was 
taken in the Anemostat 
Laboratories in Hartford, 
Connecticut. It is one of a 
series of tests conducted by 
Anemostat research engineers 
to insure maximum efficiency 
of Waterloo equipment. In 
installations throughout the 
country, Waterloo registers and 
grilles are used with 
Anemostat air diffusers —a 
combination that results in top- 
quality performance. 


Waterloo supply registers and grilles feature the 
exclusive silent flow “tear drop” louvre design. They are 
manufactured in a modern plant using the most efficient 
techniques, and every Waterloo unit is backed by 56 years 
of experience in air conditioning, heating and 
ventilating applications. @ These, plus Waterloo’s : 
wide range line and fast service on specials, are REGISTER CoO., INC. 
good reasons why it pays to install Waterloo WATERLOO, IOWA 

units in your next job. 





Write for Waterloo Catalog, containing complete data. 








RS ¢ GRILLES ¢ VOLUME CONTROL DAMPERS e DOOR VENTIL 
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OB VALVES 


how to stay ahead of competition 


The contractor who will stay ahead of 
today’s tough competition is the one 
who backs up dependable work with 
quality materials. 


When you install O-B Plug Type vaives 


for throttling water, oil, air, or steam, 
yow are using the best available 


bronze valve for the job. 


Point out the advantage of this quality 
valve to your customers. Tell how the 
stainless steel seat and disc outlast 
ordinary materials. Let them know 
you used an O-B valve because it will 
mean long, trouble-free service. 


Ask your Ohio Brass distributor about 
the complete line of O-B bronze gate, 
globe, angle, and check valves. Or 
write to: OHIO BRASS COMPANY, 380 
North Main Street, Mansfield, Ohio. 
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Another new development by Iron Fireman 


TWO-STAGE ATOMIZER 
CHANGES HEAVY OIL TO 
AN AERATED FOG, WITH 
THE CHARACTERISTICS 
OF A GAS—NOT A SPRAY 


New two-stage atomizing principle 


The heart of the Iron Fireman MicroMist 
burner is an ingenious compressor- 
atomizer. The compressor reduces the 
oil to an air mixed spray (which is as far 
as other burners go) then by the heat of 
compression, into an air-oil vapor. The 
oil is so finely divided that it becomes an 
oil mist or fog that will remain in sus- 
pension for several hours. It is easily and 
directly ignited by an electric spark (does 
not require gas ignition). Now medium 
size heating plants (previously restricted 
to light, expensive oils) can switch to 
low cost heavy oil with substantial sav- 
ings in fuel costs. 


IRON FIREMAN. 


AUTOMATIC FIRING EQUIPMENT 
FOR HEATING, POWER, PROCESSING 


Note these additional features 


The Iron Fireman MicroMist burner is 
as easily installed as a conventional gun 
type burner. It has two important uses. 
(1) As a conversion burner with any type 
of boiler. No special boiler front is 
required. (2) As a component part of 
a packaged boiler-burner unit. The 
choice of oil grades is almost unlimited 
(from No. 5 down to the lightest fuel 
oils). Integral control panel is wired and 
tested at the factory. Fuel and mainte- 
nance costs are low. Eliminates frequent 
nozzle inspection and cleaning, because 
of the large orifice to disperse the oil 
mist. Fires low-cost, heavy oils with little 
more attention than a domestic oil burner. 


MicroMist 


HEAVY OIL 
BURNER 


Available as a complete package ready to 
operate .. . Scotch boiler, burner, controls 
Installation requires little more than service connec 
tions. Easily specified from catalog list of sizes and 
capacities. Available for either natural or forced 
draft. Firing unit can be ordered separately for 

installation in any type of boiler 


IRON FIREMAN MANUFACTURING CO 


3079 West 106th 
(In Canada, 80 Ward Street, 


Cleveland 11, Ohio 
Toront 


Please send me more information and specific 


, Ontario) 
ations 


the Iron Fireman MicroMist burner 


Name 


Firm 


Tet 120" Fintmeaw 


Address 


City 
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Bethcon means better shopwork, 
better finished product 


is no heavy bead on the drip end, as there is with conven- 


Bethcon is the galvanized sheet product of Bethlehem’s 
continuous process. As the steel coil moves through the 
line, it receives a continuous annealing treatment which 
gives the sheet a desirable combination of strength and 
ductility that ordinary galvanized sheets just don’t have. 
This means easy workability for sheet-metal men, yet a 
strong end-product for the customer. 

Continuous galvanizing also applies the zinc coating 
to the steel so tightly that even the toughest forming opera- 
tions will not crack or otherwise damage the coating. The 
coating is uniformly distributed over the sheet, and there 


tionally galvanized sheets. 

You can order Bethcon sheets in cut lengths or coils, 
13-gage and lighter, with either plain open-hearth or 
copper-bearing (Beth-Cu-Loy) steel for the base metal, 
depending on your requirements. If you would like further 
information or advice about Bethcon, just call or drop a 
line to the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold 
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1957 Construction Hit 
Record $47.2 Billion 

...3 percent over 1956 
OuTLays for new construction for 
the year 1957 totaled $47.2 billion— 
about 3 percent above the record 
$46.1 billion spent in 1956, accord- 
ing to estimates prepared jointly by 
the U.S. Depts. of Commerce and 
Labor. Expenditures were at peak 
levels in 1957 for a large majority 
of the major types of private and 
public construction, but there was a 
narrowing of year-to-year gains for 
some important components. 

Primarily because of the decline in 
private dwelling unit construction, 
last year’s overall rate of increase in 
total construction activity was the 
smallest in the 12 years since the 
end of World War II. 

The physical volume of total new 
construction in 1957 (expenditures 
adjusted for price changes) was 
about the same as in 1956. How- 
ever, when private residential build- 
ing is excluded, the constant dollar 
value (in 1947-49 prices) was up 3 
percent. 

The record $33.3 billion spent for 
private construction in 1957 was only 
slightly above the 1956 figure, 
whereas public outlays rose 9 per- 
cent to a new high of $13.9 billion. 

New private housing activity, still 
influenced by a shortage of mortgage 
funds, declined by 10 percent in 
1957 to $12.2 billion, about the same 
relative decrease as occurred in 
1956. By mid-1957, however, the two 
year slide in private residential con- 
struction appeared to be checked, 
and outlays (seasonally adjusted) 
rose steadily through the end of the 
year, largely on account of the rise 
in apartment building. 

The $1.3 billion drop from 1956 
to 1957 in new private housing out- 
lays was offset by gains in all other 


types of private work except store 
and school building. Expansion by 
public utility companies accounted 
for the largest dollar increase in the 
1957. Total 
utilities expenditures rose by $717 
million to a record $5.8 billion. 
The sharpest percentage gain in 
private work was shown by hospital 
and institutional building, which rose 
54 percent over the year to a record 
high of more than a half billion 
dollars. Other types of private con- 


private sector during 


struction which achieved an unprece- 
dented dollar volume last year were 
religious building and social and rec- 
reational facilities. Private school 
building declined a little from the 
record set in 1956. 

The three year expansion in pri- 
vate industrial plant leveled off in 
1957 as production capacity in many 
cases caught up with demand. Out- 
lays for new structures totaled a rec- 
ord $3.2 billion in 1957, but the 
year-to-year gain was only 3 percent, 
compared with 29 percent in 1956 
and 18 percent in 1955. 

a four 
year expansion by declining 12 per- 
1957, and, though office 
building expanded for the fifth suc- 


Store building reversed 


cent in 


cessive year to a new peak, the rate 
of increase was less than half that 
shown in 1956. This category was at 
peak levels, however, in recent 
months. 

Schools were a major factor in 
last year’s $1.1 billion increase in 
the public Public 


building scored an 11 percent rise 


total. school 
to $2.8 billion—a rate of increase 
that was 214 times the gain shown 
between 1955 and 1956. 

Almost all other public construc- 
tion categories also showed increases 
from 1956. Outlays for public hos- 
pital and 


institutional 


buildings 
showed an upturn for the first time 
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in six years, and spending for ad 
ministrative and service buildings 
was boosted by expansion in Feder- 
al, state, and local projects. Public 
service enterprises edged up to a new 
record because of gains in airfield 
construction. 

Federal spending for industrial 
plants (mostly atomic energy facil- 
ities) was virtually unchanged from 
1956 to 1957, and amounted to about 
a fourth of the amount spent in 1953 

the postwar peak year for this 
category. + 


Garden of Eden Climate 
Cited as Man’s Ideal 
- « + at climate design conference 
THe Garden of Eden’s ideal climate 
maintained body comfort for Adam 
and Eve at an air temperature of 
probably 85 F, Dr. L. P. Herrington, 
Yale University lecturer and research 
director of the Pierce Laboratory of 
Hygiene, told the first U.S. confer- 
ence on indoor climate design at the 
University of California at Los An- 
geles recently. 
He based the 


normal skin and deep temperature of 


estimate on the 


the human body that is not insulated 
by clothing. Clothing, said Dr. Her- 
rington, has an insulating value of 15 
to 16 F. 

The conference, jointly sponsored 
by the UCLA School of Engineering 
and the Institute of Heating and Air 
Conditioning Industries, sought to 
solve the problem of how man can 
safeguard his health and well being 
through control of his indoor cli- 
mate. 

Dr. Herrington, nationally-known 
authority on physiological engineer- 
ing, called on the nation’s builders 
to assume leadership in climate de- 
sign as the “great physicians and 
physiological engineers of mankind.” 


63 





Evidence is mounting, he related 
to an audience of builders, archi- 
tects, engineers and contractors, that 
thermal conditions may have greater 
effect on shortening human life than 
hard work, and that only insulation 
may protect man from the cumula- 
tive effect of atomic radiation and 
other air contamination. 

“While no alarm may be felt on 
this topic immediately,” said Dr. 
Herrington, “we are in a_ period 
where industrial processes are cer- 
tain to vastly increase the radiation 
exposure to which man is normally 
exposed. 

“In the event of war, a large pro- 
portion of the population surviving 
attack in urban areas will carry an 
accumulated radiation effect which 
will restrict their lifetime. In such a 
regrettable situation, construction 
techniques may well become of criti- 
cal interest to millions of people 
overnight.” 

Experiments with animals indi- 
cate that different climates can pro- 
duce structural and organic changes 
in human beings as the result of the 
stress of heat and cold. Military tests 
also indicate that unfavorable cli- 
mates, uncompensated by _ condi- 
tioned housing, reduce human life 
expectancy. 

“Ambient temperature alone,” said 
Dr. Herrington, “has been found to 
have a large effect on the precision 
of skilled muscular acts as well as 
the execution of practiced logic. 

“Accident rate among miners 
bears an orderly relation to tempera- 
ture. Near 60 F, accidents were at a 
minimum, with increase of two to 
threefold at temperatures of approx- 
imately 80 F. 


“Studies in British munitions fac- 
tories show that both cold and heat 
stress increase the frequency of ac- 
cidents in manual operations. Acci- 
dents were at minimum at 67 F, but 
increased above and below this tem- 
perature. 

“In long periods of code reception, 
errors increased from an average of 
12 per hr to more than 90 as the 
temperature was increased from 70 
to 97 F.” 

Comfort factors other than aver- 
age temperature must be considered 
by the designer and the builder, Dr. 
Herrington stressed. Among these are 
satisfactory methods of heating and 
cooling for special populations and 
work activities. + 


Air Conditioning Industry 
To Hold 1957 Sales Level 

- . + maybe increase moderately 
INDUSTRYWIDE sales of air condition- 
ing equipment for 1958 will prob- 
ably continue at the 1957 rate, with 
the possibility of a moderate in- 
crease, according to D. C. Minard, 
Trane Co. president. 

Mr. Minard says key factors in 
the outlook for 1958 include: 

1) The rate at which new build- 
ings will be constructed. Many of 
these buildings will be air condi- 
tioned. Current reports indicate that 
1958 


will equal or slightly improve 1957 


the construction industry in 


levels. 

2) The extent to which existing 
buildings will be air conditioned. 
There are indications that moderni- 
zation programs will continue and 
possibly show a slight gain in exist- 


ing buildings in 1958 and hand- 





“Air conditioning at its best is far more than just 
cooling or heating. It is temperature and humidity 
control. It is the cleaning and circulation of air. It 
is ventilation. Air conditioning is all of these simul- 


taneously.”—Cloud Wampler, 
board, Carrier Corp., at the Government-Industry 








chairman of the 





Symposium on Air Conditioning, Washington, D.C., 


last year. 











in-hand with modernization goes air 
conditioning. 

3) The degree to which the weath- 
er will influence certain segments of 
the industry. In the past, the weath- 
er has been a strong influencing 
factor in the sales of package air 
conditioning equipment. On __ the 
other hand, sales of air conditioning 
equipment for use in big buildings 
or industrial plants are less influenced 
by weather changes, resulting in a 
more stable market. 

Taking into account the effects of 
these three points, Mr. Minard says: 
“Industrywide air conditioning sales 
are likely to hold current levels with 
the possibility of a moderate in- 
crease. 

“We expect to see more air con- 
ditioning equipment go into existing 
multistory office buildings this year. 
As in the past, the competitive fac- 
tor remains—and owners of large 
buildings are air conditioning in 
order to attract and hold first class 
tenants.” 

Moving to the industrial scene, he 
pointed out that there would likely 
be increasing activity in factory cool- 
ing for employee comfort and _ that 
a greater percentage of new factories 
would be air conditioned in 1958. 

Industrywide shipments of  self- 
contained air conditioners for use in 
the small commercial field “should in 
1958 be of about the same size as 
1957,” continued Mr. Minard. 

Schools, religious buildings, apart- 
ments, and hospitals are expected to 
represent an increased market in 
1958. Estimates range from a 3 to 5 
percent increase in construction ac- 
tivity in these fields. + 


Proclaim Feb. 16-23 
Brotherhood Week 


++. urge everyone's support 

NATIONAL observance of brotherhood 
Week, sponsored by the National 
Conference of Christians and Jews, 
will be held Feb. 16-23. President 
Eisenhower is honorary chairman. 
The 1958 theme is Brotherhood 
for Peace and Freedom — Believe 
It! — Live It! — Support It! — 
that people shall live as one family 


of man. + 
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NOW YOU CAN HAVE 


ELECTRONIC AIR CLEANING 


WHEREVER AIR DISTRIBUTING UNITS ARE USED 


ELECTRONIC AIR CLEANER HEATING COIL 


Westinghouse Electronic Air Cleaner Sections for 
; 


‘In-Line’. Assembly 252" in direction of air 


lol MEME slo Melolelitici le] Melad-tt Wri elela-Ma-tel]ia-teL. 


PRECIPITRON 
provides top-notch cleaning efficiency in Westing- 
house Air Distributing Units! 


, the original Electronic Air Cleaner, 


Here's proof: U. S. Bureau of Standards Blackness 
Test . . . Ordinary mechanical filters 5-15% 


efficiency 


Westinghouse PRECIPITRON 85-97% efficiency 


Don't just FILTER your air when you can CLEAN it 


inexpensively! 


. 


Westinghouse manufactured fans, motors, heating 
and cooling coils and Electronic Air Cleaning sec- 
tions are matched together to meet your require- 
ments for heating, ventilating, air conditioning 
and air cleaning... all with a single equipment 
warranty. . . a Westinghouse exclusive! 


Case studies prove that in commercial installa- 
tions Westinghouse PRECIPITRON pays for itself 
in less than one year through savings in cleaning 
and maintenance costs. 


One Unit, One Supplier, One Price! Westing- 


house now offers you the complete air handling 
package — Electronic Air Cleaner, heating coil, 
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FAN SECTION 


Precipitron Air Cleaning Section Combined With Air Distributing 
Units for Application at Normal Cooling Coil Face Velocities 


Up to 28,000 CFM, Up to 150 Tons 


» , as 
cooling coil and fan section — ready for your 
electrical, piping and duct connections. 


ane 


a, 


More Information? 


oe RE EE ate Sl ey 
Call your nearest Sturtevant Pivision Sales Engi- 
neer, or write Westinghouse Electric Corporation, 
Dept. B-2, Hyde Park, Boston 36, Massachusetts. 


J-80656 


= — 


~---.,__Westinghouse 


tote 
= 


_ 


~~. 


_ 


Rae. 











| = 
Air Conditioning Department 0 ea 
industrial Acoustics Co., Inc. 
341 Jackson Avenue () Please have Engineering | 
New York 54, N. Y. Representative call. 


| Name Title 
Company | 
Address 

| City .. Zone State ! 
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on return air vents 


STOPS NOISE — PERMITS AIR FLOW 

New, Quiet-VENT silencers provide conversational 
privacy and freedom from disturbing noises 
coming through return air vents. 

Literature describing this unique noise control unit 
that permits the free passage of air, while filtering 
out sound, is available upon request. 

Send coupon today. 


Air Conditioning Department 


Industrial Acoustics Company, inc. 


“Specialists in Noise and Pulsation Control” 


341 Jackson Avenue, New York 54, N. Y. 
CYpress 2-0180 
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“Open 


for 
Discussion 


Engineer's Responsibility: Protect 
Building Owner, Contractor Equally 


I Feet THAT E. W. Klein, Jr.’s “Open for Discussion” 
comments Suggests Two Sets of Standards Be Adopted 
for Spec Writing, in the September 1957 issue, should 
be given headline attention. 

I think there is too much compromise being experi- 
enced all through the construction field. Too little con- 
cern is given for the owner who will have to occupy 
the building. 

It is my impression that the responsibility of the 
engineer and architect should be extended equally to 
the owner, seeing that he gets the best possible installa- 
tion for his available money, and to the contractor, to 
protect him from the owner demanding more than the 
contract calls for. It will be interesting to see if and 
what the opinion of others is in this regard. 


LeRoy E. Petersen 
A. A. Maycock Co. 
Salt Lake City, Utah 


Feels Electricity Too Expensive 

To Compete With Other Fuels 

I HAVE READ with interest the comments which have 
appeared on these pages on electric heating of an 
Indiana schoolhouse. 

We have just had an opportunity to bid on a school 
heating job in direct competition with electric heat- 
ing. We find that our direct fired heating system was 
30 percent less expensive to buy. From our calcula- 
tions, it would appear that the electric heat, at best, 
would cost about 260 percent more for operation cost 
than the oil fired plant. 

The electric utilities maintain that the use of electric- 
ity requires one less custodian and that his salary 
could be credited to the higher electric fuel expense. 
However, it is not the practice in this state to have a 
school custodian to watch an oil or gas fired heating 
plant. Gas and oil firing is considered as automatic 
as electric heating in most Indiana schools. There is no 
difference in the number of maintenance personnel 
for any of these three types, and, therefore, no salary 
saving from using electricity. 

The electric people have also advanced the idea that 
if more insulation were used in the buildings the op- 
erating cost of the electric plant would be held down. 
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@ WE FOLLOW HERE each month the practice at engineering 
society meetings of providing an “open for discussion” period. You 
are urged to take part. Just address your comments to the Editors, 
Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2. 


Wouldn’t the fuel cost of an oil or gas fired conven- 
tional plant also be proportionately lower with extra 
insulation ? 

It would appear that the electric fuel people had 
best save their energy for some 30 to 40 years from 
now, when gas and oil fuels will probably be twice as 
expensive, and electricity will be perhaps only 75 
percent of today’s price. 

J. H. Exuiort 


Elliott-Williams Co. 
Indianapolis, Ind. 


Forced Draft Firing Prone 

To Wide Misunderstanding 

I FEEL that Kalman Steiner’s reaction (on these pages, 
November 1957) to my article, Pressurized Firing: 
When, Where, How Do We Use It?, in the October 
1957 issue, demonstrates the wide misunderstanding 
which can develop on this subject. 

All of the points that Mr. Steiner brings out in re- 
gard to forced draft firing are, of course, correct. It 
again comes down to a matter of definition as to ex- 
actly what forced draft firing is. 

Whether or not there is to be an induced draft fan 
in conjunction with forced draft firing depends upon 
the ability of the existing or proposed installation to 
provide sufficient natural or induced draft to maintain 
a zero furnace pressure condition. If, for instance, a 
typical boiler to be fired has a pressure drop of 0.1 in. 
water gage across itself and possibly another 0.05 in. 
WG drop in the breeching, and if a natural or in- 
duced draft of only 0.1 in. WG were available, it 
would follow that the combustion chamber or overfire 
pressure condition in the boiler would be 0.05 in. WG 
positive. Since the firing doors and the cleanout or 
breeching doors, etc., normally would not be set up to 
receive a positive pressure, there would be a leakage 
of flue gases or combustion products into the room. 
Therefore, an undesirable condition would exist. 

Now, assume these same circumstances and also 
that the boiler equipment is tightly sealed and de- 
signed in a manner to permit positive pressures. The 
result would not be a forced draft firing unit, but 
would, in fact, be a pressurized firing unit which, in 
the example noted above, would be of a very low 
order. 

In reponse to the final paragraph of Mr. Steiner’s 
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comments, we certainly concur that under any con- 
dition or type of firing the combustion chamber or 
boiler firebox should be tightly sealed. It has been our 
experience that a loose setting in the boiler substan- 
tially reduces the draft available and infiltrates the 
products of combustion, thereby reducing overall efh- 
ciency. While it is true that a tight firebox will pre- 
vent oil seepage, I do not believe that this is the prime 
consideration. The ability of a tight firebox to increase 
efficiency and the amount of draft outweighs this, in 
my opinion. 
Rosert W. Pix.er 
Vice President and General Manager 


The Mettler Co. 
Los Angeles, Calif. 


Oversizing Heaters Is Solution 
To Too-Frequent Coil Cleanings 


Tue Data Sheet, Hot Water Booster Heaters: What 
Every User Should Know, by E. Spencer, in the No- 
vember 1957 issue, explains what every user should 
know very well, with but two exceptions. These are: 
(1) the effect of dirty coils (scale accumulation), and 
(2) the method of sizing heaters. These factors actual- 
ly are interrelated, as explained in the following. 

The scale forming material dissolved in water ob- 
tained from ground sources tends to accumulate on 
coil surfaces as soon as heaters are put into use, un- 
less the water is conditioned to prevent the formation 
of scale. Scale accumulation decreases the heat trans- 
fer rate and, therefore, rapidly reduces the output of 
heaters below rated capacity. 

Unless oversized, heaters supplied with water that 
contains scale forming materials need to be cleaned 
much more frequently than once a year, as suggested 
in the Data Sheet, if water is to be delivered at the re- 
quired temperature whenever needed. Piping con- 
nections should be provided to permit the addition 
and removal of inhibited solvent without removing the 
heater coils. 

Oversizing of heaters would permit much longer 
periods between cleanings. The amount of oversizing 
depends upon the cost of the coil cleanings eliminated. 
The control valve and the piping do not need to be 
oversized because of the heater, although trap over- 
sizing is good practice, as recommended by Mr. Spen- 
cer. Some extra heater capacity is desirable, also, to 
allow for the slight drop in water temperature through 
even the recommended short, well insulated hot water 
piping, and to allow for slowness in temperature regu- 
lator sensitivity. 

R. A. Parsons 


Board of Water and Light 
Lansing, Mich. 


THe AutHor’s Repty—Mr. Parsons’ comments are 
quite appropriate. The effect of dirty coils could very 
well have been included in my article on booster heat- 
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ers. This effect, however, varies widely with the local- 
ity and the characteristics of the water being heated, 
and should be considered by the manufacturer when 
supplying a heat exchanger for a user’s requirements. 

The fouling or scale factor which must be added 
when selecting a heat exchanger is usually determined 
from experience, although handbooks do give some 
general factors for well water, river water, etc. These 
general factors must be tempered by experience in the 
specific locality where the equipment is to be used. 

Mr. Parsons is correct in indicating that, where 
scale formation is a factor, cleaning should be much 
more frequent than once a year. Where scaling is a 
major problem, oversizing of coils would probably 
merely decrease the frequency of cleaning, since it 
would probably not be economically feasible to install 
sufficient excess surface to compensate for serious 
scaling. 

He suggests that the method of sizing heaters could 
well have been included in the article. It was decided 
that actual selection of the heaters themselves would 
be left out since it was primarily a function of the 
heater manufacturer. 


E. SPENCER 
Graham Mfg. Co., Inc. 
New York, N. Y. 


Pressure Piping Article to Spur 
Revisions in Piping Code 


THE scope of the article, What to Consider When De- 
signing, Fabricating Pressure Piping, by Messrs. 
Murphy, Soderberg, Blumberg, and Rossheim, in Jan- 
uary and in this issue, is much more inclusive of 
proper requirements than the American Standard 
Code for Pressure Piping (ASA-B31). It is, therefore, 
reasonable to look forward to revisions in the code 
after the provisions cited in the article have been 
studied. 

The selection of materials is now generally pre- 
sented to the designer in manufacturers’ catalogs. Un- 
fortunately, some variation in data usually exists be- 
tween different manufacturers. 

The authors indicate that there is a definite lack 
of information on piping and fittings made from 
nonferrous materials. We also need more informa- 
tion on new alloys for high and low temperature ap- 
plications. 

The paragraphs on grading and inspection are well 
pointed. Radiographic inspection could go far toward 
eliminating the use of unsuitable materials. 

The operation of piping is certainly an important 
design consideration, and the authors have contributed 
much toward a better understanding of this. While 
many industrial plants have issued instructions for 
operating piping systems, there is still a lack of gen- 
eral knowledge of proper procedures. 

L. E. Partcr 


Consulting Engineer 
Wyandotte, Mich. 
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For Classes III-IV (High Pressures) The “Buffalo” Type “BLH” Fan 








For Classes I-II (Moderate Pressures) The “Buffalo” Type “BL” Fan 


FOR THE BEST ENGINEERED JOBS, 
SPECIFY BUFFALO ‘“JOB-SUITED’ FANS 


For central system applications you don’t have to accept a “compromise fan”, loosely designed to 


cover any and all pressure requirements. “Buffalo” builds two fans, each engineered to fulfill specific 


pressure requirements to the highest possible degree. Brief engineering details on these “no 


compromise” “Buffalo” Fans are given below. 


The “Buffalo” Type “BLH” Fan is recognized by engineers 
and contractors alike for its outstanding performance in 
Classes III and IV service. The "BLH” maintains an extremely 
high mechanical efficiency of 86% over a broad operating 
range. The smooth inlet bell with matching shroud, direc- 
tional inlet vanes, backward-curved blades and divergent 
outlet all contribute to quiet operation and minimum turbu- 
lence. “Buffalo” engineering features, plus husky construc- 
tion, add up to an efficient high pressure fan that will deliver 
long, faithful, maintenance-free service. When you plan a 
conduit system or other Class III-IV installation, be sure to 
specify the “BLH”. Call in your “Buffalo” representative or 
write for Bulletin F-200. 


The “Buffalo” Type “BL” Fan has gained wide acceptance 
for peak performance in major Class I and II installations 
throughout the country. Non-overloading, the “BL” provides 
quiet, stable, output from free delivery to shutoff. The 
smoothly-curved inlet bell, with directional guide vanes and 
matching shroud, assures minimum turbulence. Highest efh- 
ciency is attained by the streamlined wheel with backward 
curved blades, factory tested and balanced to hold vibration 
to an absolute minimum. The correctly shaped scroll of the 
wheel-contoured housing further contributes to smooth air 
flow. For full information on the rugged, reliable “BL” Fan 
for Class I and II conditions, contact your “Buffalo” engi- 


neering representative. Or, write direct for Bulletin F-104 


You get a value dividend with the “Q” Factor — the built-in QUALITY that provides trouble-free satisfaction 


and long life in every “Buffalo” product 





BUFFALO FORGE COMPANY . Buffalo, New York 


Buffalo Pumps Division, Buffalo, New York 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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EXHAUSTING 


FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Question 


of the 
Month 








What Vapor Transmission Rules Apply 


When Planning for Dehumidification? 


This question was asked previously in Heating, Piping & Air Conditioning 
and is repeated here, along with answers that have been received from 
readers. An earlier answer appears in the January issue. Other answers 
or comments for publication are invited. 


“If we consider a sealed room, in which the air 
is at a low dew point temperature, and we suddenly 
open a relatively small door to the outside where 
there is a high dew point temperature, 

“a) Atwhat initial rate will water vapor enter the 
room per sq ft of opening? 

“b) Does this rate vary with time elapsed after 
the door is opened? If so, what is the relationship? 

“c) How can the time required for the entire 
room to reach outside vapor pressure be calculated 
in terms of room volume and dimensions? It is as- 
sumed that there is no air movement through the 
doorway and that inside and outside air are at the 
same temperature such as 85 F with an initial vapor 
pressure difference of 0.4 in. Hg. 

“d) If it is now assumed that air flows outward 
through the doorway, at what velocity must it flow 
to prevent inflow of water vapor? 

“Answers and comments from other readers on 
this will be greatly appreciated.”—H. P. W. 


Vapor Pressure Change Negligible 
if Door Is Not Open Too Long 


As FAR As I KNOW, no specific answers are available 
on methods of computing what H. P. W. wants to 
know. The rate of migration of water vapor from an 
area of high vapor pressure to one of low vapor 
pressure is very difficult to calculate. However, some 
of our experiences with dehumidified warehouses may 
be of some assistance. 

It has been our experience that a large warehouse 
maintained at a low dew point is not particularly af- 
fected by door opening if the length of time that the 
door is open is held to a minimum. We have come 
to the conclusion that very little difference in the vapor 
load occurs when air locks are used, in comparison to 
single door construction. 

The rate of change in vapor pressure within a room 
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is not only a function of the difference of vapor 
pressure between inside and outside. It is also a func- 
tion of the materials from which the room is con- 
structed and the equipment within the room. For in- 
stance, a metal building which is empty will equalize 
itself with outside conditions in a matter of minutes, 
but a building which is filled with hygroscopic ma- 
terials such as wood, paper, and cloth may take days 
to come to the same vapor pressure as the outside. 

The airflow rate from a low vapor pressure space 
to one of high vapor pressure will not affect the migra- 
tion of moisture. This is because, under most condi- 
tions, the movement of water vapor is independent of 
the movement of air. 

I suggest that a test be run of the particular facility 
if truly accurate answers are necessary. The Davidson 
Report for the Bureau of Ships and some reports 
available at the NAVCERLAB, Port Hueneme, Calif., 


may be of assistance. 
Stuart GILes 
Bemco, Inc. 


North Hollywood, Calif. 


Derive Vapor Transmission Rates For 
Steady-, Unsteady-State Conditions 
THE conpiTIONS described by H. P. W. involve a proc- 
ess whereby vapor condenses from a gas-vapor mix- 
ture resulting from a partial pressure gradient. When 
this condition occurs, the vapor and gas temperatures 
change, due to sensible heat exchange between the 
respective fluids and to removal of latent heat from 
the vapor. 

For a gas-vapor mixture such as air and water, 
vapor separation or removal is obtained by diffusion. 

(Continued on page 72) 
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less than a 


JPN INIC 


per Thousand BTU/HR 


A.S.M.E. Rated Pressure Safety Relief Valves with 


DOUBLE-SAFE DESIGN: No mechanical guides — not diaphragm 
actuated. 


WATER SEAL: Provides precise alignment of seat to disc 
eliminating need of hazardous mechanical guides which can 
stick or freeze a valve shut from lime or corrosion. 


STICKAGE-FREE DISC-TO-METAL SEATING: Heat resisting, 
$tickage-proof silicone disc material. 


siiiiiil POSITIVE POP ACTION OPERATION: Valves operate by pressure 
exerted directly against the disc to pop valve wide open for 
steam relief. Diaphragm rupture cannot cause valve failure. 


CORROSION-RESISTING CONSTRUCTION: All parts constantly 
in contact with water are of commercial bronze. All other 
parts are of nonferrous material. No dissimilar metals used. 


All these outstanding features are found in the Watts No. 74A 
and 174A, 740 Series valves. Buy Watts the line having double- 
safe features through advanced design principles. See your 
wholesaler. 








q 
For complete information on sizes, pressure settings, » ” 
and relief capacities, send for Folder F-ASME. 
ince IS 75 
% Lawrence, Massachusetts 


LARGEST AND MOST COMPLETE LINE OF ITS KIND IN THE WORLD 
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oe Zé ye 1 PRESSURE VAR- 


IABLES for air-vapor 
mixture for unsteady- 
state conditions repre- 
sented graphically 


Pressure——> 


pressure 








2 VAPOR TRANS- 
FER RATE with mean 
pressure difference as 
Q=vapor transfer function of time indi- 

rate cated here 


4P,,= mean partial 
pressure differ- 
ence, in. Hg 

















Time —> 


The hotter mixture transfers latent and sensible heats 
to the cooler mixture. 

The rate of sensible heat transfer depends upon the 
mean temperature difference. From these relations it 
may be seen that vapor transfer is dependent upon 
mean pressure difference, whereas gas cooling is avail- 
able from an exchange of sensible heat and is inde- 
pendent of mass transfer. 

The following expressions show relations of the vari- 
ables that govern dehumidification for steady-state 
conditions; wherein the source and sink pressures re- 
main constant with respect to time. 

Q = KA (APm) 
H, = UA (ATm) 
H. = H. + (QH) 
where: 
vapor transfer rate, lb per hr 
mass transfer coefficient, lb per hr per 
sq ft per in. Hg 
A = area of diffusing surface, sq ft 
AP, = mean partial pressure difference, in. Hg 
H. = sensible heat transfer rate, Btu per hr 
U = heat transfer coefficient, Btu per hr per 
sq ft per F deg 
ATm = mean temperature difference, F 
H,. = total heat transfer rate, Btu per hr 
H = latent heat of vaporization, Btu per lb. 


Arranging this equation as: Q/A = K (APn) 
provides a means for answering question (a). 

Assuming inflow of outside air and/or vapor to the 
sealed room does not occur, an unsteady-state or tran- 
sient condition will exist, whereby the source pressure 
decreases and the sink pressure increases with time. 
For these conditions, mean pressure difference and 
vapor flow rate will decrease with respect to time and 
the latter will cease when pressure equilibrium occurs. 
The following first order differential equation may be 
employed to show these relations: 
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dQ/d@ = —KA dAP./d6 

This equation answers question (b). 

Fig. 1 is a graphical representation of these vari- 
ables for an air-vapor mixture for unsteady-state con- 
ditions. 

A plot showing vapor flow rate, Q, and mean pres- 
sure difference, AP, as a function of time, @, is in- 
dicated in Fig. 2. These relations show that the rate 
of change of flow rate with respect to change of mean 
pressure difference is constant and may be determined 
by the following: 

dQ/dAPm = KA 

The following is a derivation of an equation for 
calculating time required for the room to attain out- 
side pressure, expressed in terms of room volume. 


6= W/O 
W = PI Sie 
6 = PVG/(7000)RTKA (AP) 


where: 


time, hr 
initial weight of vapor in room, lb 
vapor transfer rate, lb per hr 
initial vapor pressure, psf, absolute 
room volume, cu ft 
specific humidity, gr of water per lb of 
dry air 
universal gas constant, ft-lb per lb per F 
deg 
absolute temperature, R (460 + F) 
K = mass transfer coefficient, lb per hr per 
sq ft per in. Hg 
A = area of diffusing surface, sq ft 
AP, = mean partial pressure difference, in. Hg. 
Using the values of temperature and pressure dif- 
ference stated by H.P.W. and assuming values for 
P, R, G, and K, an equation for answering question 
(c) may be developed as follows: 
P 14.7 X 144 = 2120 psf absolute 
R 1544/18 = 85.6 ft-lb per lb per F deg 
G = 117 at 64 percent relative humidity 
T 460 + 85 = 545 R 


K 0.017 lb per hr per sq ft per in. Hg 
APm 0.4 in. Hg. 


therefore: 
(2120 X V X 117)/(7000 X 85.6 X 545 
xX 0.017 X A X 0.4) = 0.111 (V/A) 
H. B. Wayne 


Consulting Engineer 
Woodhaven, N.Y. 





READER ASKS — 


‘“‘What’s Best Way to Set Up 
Technical Reference Library?’’ 


“Our consulting engineering office is in 
need of an organized system for filing tech- 
nical literature. We want to know how to set 
up a system which would facilitate quick refer- 
ence to all types of technical information.” 
—B.A.L. 


@ YOU ARE INVITED to contribute a question for publica- 
tion or an answer to a published question. Write: The Edi- 
tors, Heating, Piping & Air Conditioning, 6 N. Michigan Ave., 
Chicago 2. 
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For pure, rust-free hot water, 
specify copper-lined heaters 


For guaranteed, trouble-free performance, 


specify 


Copper-lined storage heaters assure 
a plentiful, pure, rust-free hot water 
supply. But a copper-lined water heater 
must also have the design and engineer- 
ing features that assure long life and 
trouble-free service—and that’s why so 
many engineers specify P-K Copper- 
lined Storage Water Heaters. 


The P-K Copper-lined Heater is, 
in effect, two heaters in one. It is a cop- 
per shell built inside, and reinforced 
by, a heavy steel shell . . . combining 
the non-corrosive qualities of copper 
with the superior strength of steel. And 
wherever copper meets steel, the joint 
is protected against electrolysis by 
spinning copper over the tube sheet 
openings, or using copper silicon fit- 
tings for outside connections. More- 
over, P-K testing procedures insure top 
operating efficiency—for every P-K 
Heater undergoes exacting hydrostatic 
and pneumatic tests that search out 
areas of possible failure. 


In the past 40 years P-K has built 
more copper-lined heaters than any 
other fabricator. Thousands of them 
are installed from coast to coast, sup- 
plying users with an unfailing source 
of rust-free hot water and requiring 
only routine maintenance — proof of the 
soundness of P-K design and fabri- 
cation. 


Put this experience to work for 
you by specifying P-K when you buy 
copper-lined hot water storage heaters. 
Meanwhile, get complete construction 
details, heating capacities, engineer- 
ing and installation data by writing for 
P-K Data File #16 on copper-lined 
storage water heaters to The Patterson- 
Kelley Co., Inc., 2102 Warren Street, 
East Stroudsburg, Pa. 


heaters 


Exclusive P-K Vaco-Valve® protects lin- 
ing from sudden pressure fluctuations. 


Heavy flanged copper silicon couplings 
prevent electrolysis with steel shell. 


Rolled expansion joints placed every 12” 
permit creep with temperature changes. 


Patterson - Kelley 


Storage Water Heaters « Instantaneous Heaters * Convertors « Fuel OilHeaters « Freon Chillers and Condensers 
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THis new VACUUM HEATING PUMP 


IS SIZED TO ACTUAL 
JOB REQUIREMENTS 


No longer is it necessary for the Engineer to accept a vacuum heating 
pump with air and water capacities based inflexibly upon square feet of 
equivalent direct radiation. With the flexible Nash CSM he can provide for 
proper air capacity in accordance with his judgment and experience. For 
the individual capacities of the separate pumps on the CSM may be varied 
within a wide range, without buying an oversize receiver and oversize 
water pumps. 

These pumps possess many other features which permit a more efficient 
utilization of fuel and minimum use of electric power. Low, low, returns 
reduce installation costs and usually eliminate putting the pump in a pit. 
Simplicity and efficient operation reduce supervision and maintenance 
costs. Information regarding this new heating pump development is avail- 


able immediately upon Tequest. 











Increased air capacity 
induces rapid system 
response without 
wasteful overheating. 


Separate air and 

water pumps individually 
selected to meet actual 
job requirements. 


Control system 
that operates individual 
pumps only when needed. 


Flexibility 

permitting addition of 
radiation without changing 
basic pump insiallation. 


Low, low, 
return line connection. 








ENGINEERING COMPANY 
438 WILSON, SO. NORWALK, CONN. 


NAS 
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CEILING-HIGH WINDOWS 
embellish central heating, re 
frigeration plant to match pre 
vailing modern 
Piping is color coded according 
to its use 


architecture 





Huge 


EXPANSIVE AIRPORT com 
prises airline-owned terminal 
buildings, international arrivals 
building with adjacent airline 
wing buildings, 11-story control 
tower — all served year ‘round 


by central HTHW plant 





HTHW System Supplies 
Unique Heating-Cooling Operation 


. . . at New York International Airport. Central plant 
delivers hot or chilled water to terminal buildings via 
underground piping. HTHW operates nine absorption 


refrigeration machines, marking its entry into the 


BY WILLIAM T. O'REILLY 

Seelye Stevenson Value & Knecht 
Consulting Engineer 

New York Ciry’s International Air- 


port is a spectacular installation 


This mile-long oval. formed by a 


air conditioning field. 


periphery of buildings of the latest 
architecture, is a design achievement 
both functionally and appearance- 
Wise. 

But the beauty of this aerial gate- 


wav to the United States is more 





than just skin deep. Its huge central 
high temperature hot water system 
marks the first time this type of plant 
has been called on to perform both 
heating and cooling functions. The 
system’s vast piping network trans- 
ports hot water for heating and 
chilled water for air conditioning to 
each terminal building. 

In planning, it was decided that a 
central heating plant be constructed 
to supply all the buildings, and that 
a central refrigeration plant be in- 
corporated into this plant. 

This makes it possible for the vari- 
ous other buildings to eliminate all 
requirements for boiler rooms, fuel 
storage, refrigeration rooms, and 
cooling towers. (It also enhances the 
architectural design of these struc- 
tures, since no smoke stacks. cooling 
towers, etc., are required to detract 
from their facades. ) 

Prior to designing the central heat- 
ing and refrigeration plant two re- 
ports were studied. 

One was a comparative survey of 
various thermal generation systems 
for space heating and the other was 
a design report on a heating plant 
for the central terminal area. 

The conclusions of these reports led 
to the recommendation of a central 
heating plant of the high tempera- 
ture hot water type, with an under- 
These 


conclusions were based upon the fol- 


ground distribution system. 


inherent advantages of the 


lowing 
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high temperature hot water system: 

1) High thermal capacity, which 
permits the hot water type plant to 
absorb high peak loads without rapid 
load change reflecting immediately 
on the boiler firing rate, and which 
allows steady firing at high efficiency 

2) Lower feedwater treatment 
cost and reduced internal pipe cor- 
rosion, because of the closed system 
and small quantity of makeup water 

3) Elimination of return line cor- 
rosion 


1) Simplified distribution system, 


with the piping following the ground 


contours and rising over, or crossing 


under, existing underground utilities. 


Choose Absorption System 


The selection of the refrigeration 
plant was largely influenced by the 
heating plant. It was initially in- 
tended that the refrigeration equip- 
ment be housed in each unit terminal 
building. This would have required 
electric drive machines. The imposed 
load of this heavy equipment on the 
existing transmission lines would 
have necessitated new utility feeders 
and additional switch gear. There- 
fore, a central plant was decided 
upon which would simplify the utility 
services and release considerable 
area in each unit terminal for more 
profitable usage. 

The central 


refrigeration plant 


could be either steam turbine driven 


LAYING UNDERGROUND 
PIPING posed problem since 
most ideal depth was occupied 
by existing utility piping. Solu- 
tion was found in special in- 
sulating procedure 


centrifugal machines or equipment 
of the hot water regenerated absorp- 
tion type. The steam driven machines 
would have required a high pressure 
steam plant and high pressure hot 
water heat exchanger to meet the dis- 
tribution requirements necessitated 
by the nature of the site. 

A high 


plant could serve both the absorption 


temperature hot water 
machines and the distribution sys- 
tem, still providing all its aforemen- 
tioned advantages. With the concur- 
rence of the manufacturer of the ab- 
units that 
could be regenerated with hot water, 


sorption his equipment 
a central hot water heating with a 
central refrigeration plant was de- 
cided upon. 

It is anticipated that there will be 
a connected cooling load of approxi- 
mately 7250 to 7500 tons of refrig- 
eration and a connected heating load 
of approximately 200 million Btu 
per hr. 

As the unit terminals have differ- 
ent orientations, it is expected that 
peak loads in the various buildings 
will occur at different periods. Also, 
as the buildings will have 24 hr oc- 
cupancy, no allowance is needed for 
These 


diversification factor to be applied to 


pickup. factors permit a 
the connected load to determine the 
plant load. This factor was arbi- 
trarily set at 0.8, giving a total load 


as follows: 


Cooling: 7500 X 0.8 6000 tons 
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.. . HTHW's cost saving features 
dictated its use 


Heating: 200 million 
million Btu per hr 


Existing Piping in the Way 


The underground distribution sys- 
tem was installed in reclaimed land, 
made by hydraulic fill and consist- 
ing of an average of 9 ft of sand 
over a peat meadow mat approxi- 
mately 2 ft thick and underlaid with 
sand. The normal grade is 14 to 16 
ft above sea level. The water table 
is about 4 to 6 ft below grade. 

Certain utility piping and conduit 
existed in the area prior to the deci- 
sion to provide a central heating sys- 
tem. Storm and sanitary sewers have 
an invert elevation of 9 to 11 ft. and 
their sizes range 15 to 48 in. in 
diameter. Cold water and fire service 
piping is located about 4 ft below 
Electric 
with a bottom of structure elevation 


grade. conduit is situated 
of approximately 9 ft and about 2 
ft in height 
from 3 to 10 ft. 


Therefore, the 


with widths varying 


desirable location 
for the underground hot water pip- 
ing 9 to 12 ft 


by other services. 


was occupied 


To meet this situation, the under- 
ground hot water piping had to be 
installed in a conduit system capable 
of withstanding the effects of being 
table. 
with resulting ill effects to insulating 


submerged below the water 


qualities and corrosion resistance. A 


number of conduit systems were re- 
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viewed. The one selected was a pul- 
verized natural asphalt. 

To insure the satisfactory  per- 
formance of this material, it was 
pre-cured or set into three zones 
plastic, sintered, and unconsolidated 

while the trench was open and 
before backfilling. This was done by 
the use of a portable steam gener- 
ator. It permitted observation that 
the desired structural qualities had 
formed in the asphalt and that the 
water resisting properties had set. 

The chilled 


adjacent to the hot water main, sepa- 


water mains run 
rated by about 2 ft. To compensate 
for the heat given off by the hot 
pipes and the expected temperature 
of the earth surrounding them (60 
to 70 F), a minimum of insulation 
was placed on the chilled water pip- 
ing. Expanded plastic was installed, 
which, as an insulation, is both inert 
corrosion 


and water resistant. For 


prevention, the pipe was factory 
coated with a saturated asphalt felt. 
The plastic insulation was field ap- 
plied with a bitumastic compound 
over the covering and provided ad- 


ditional corrosion protection. 


Boilers Heat Water to 400 F 


The four boilers are of the forced 
water tube type, each capable of pro- 
ducing 40 million Btu per hr when 
heating 570 gpm of water from an 


entering temperature of 240 F to 
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BOILERS are forced water tube type, 
each rated at 40 million Btu per hr 


a leaving of 400 F. 
Water is circulated through the boil- 


temperature 


er by a 570 gpm centrifugal pump. 
A spare pump is provided for each 
set of two boilers. 

Each boiler is arranged for firing 
with a positive pressure in the fur- 
nace and is equipped with dual fuel 
burners. It is fitted with two forced 
draft air registers, each with a vari- 
mechanical 


able capac ity pressure, 


steam assisted atomizer for burning 
No. 6 oil, and a gas ring for burn- 
ing 1000 Btu per cu ft natural gas. 
A pushbutton gas-electric ignition 
assembly with programmed start and 
flame failure protection is provided 
for each boiler. 

An electric combustion control sys- 
tem of the full metering type is pro- 
vided with master regulation of the 


firing from the pressure in the 
eXpansion drum. The system consists 
of the following equipment for each 
boiler: Oil flow 


element, oil-air ratio control, gas-air 


element, gas flow 


ratio control, transfer switch, power 
units (oil valve. gas valve. and 


forced draft 


(water flow and temperature enter- 


damper r recorder 


ing and leaving boiler), recorder 


(Btu and air flow). and draft gages 
(windbox, furnace, and uptake pres- 
sures). 

In addition to the safety controls 
provided by the flame failure sys 
tem, the burners are shut down auto 


matically for such abnormal condi 





lions as stopping the forced draft 
fan, low water in the expansion 
drum, low water flow through boil 
er (via auxiliary switeh in flow 
meter), and high differential pres 
sure across the boiler. 

All these abnormalities slop the 
burners, sound an alarm. and light 
up the appropriate signal on the an 
nunciator board. 

To provide steam for the burners 
and the fuel oil heater, a water-to 
walter evaporator or steam generator 
is provided which will generate 60 
psig steam. All makeup water for the 
steam generator is taken from the 
deaerating heater. 

The oil heating and pumping set 
is a duplex arrangement with on 
pump and one heater normally op 
erating and one pump = and one 


heater as a standby. Under light 
load conditions. the excess oil handled 
by the pump is bypassed back to the 
day tank by the adjustable pressure 
relief valve in the pump discharge 
The suction heater in the day tank is 
for startup only. Under normal oper 
ation, the valves for this heater are 


‘ losed, 


Expansion Drum Meets 2 Needs 


The expansion drum on the mez- 
zanine floor serves two purposes. 
First, its primary duty is to absorb 
the expansion and contraction surges 
of the system. Second, it is an ac- 
cumulator and stores heat to even 
out load variations on the plant. It 
acts as a water reservoir from which 
both the boiler circulating and dis 


take their 


suction. The tank is not sized to take 


trict circulating pumps 
the full expansion of the water from 
a cold start, but rather to take up 
only the normal changes in water 
temperature during ordinary opera 
lion. 

The tank 


Overflow control, consist- 


is equipped with the 
following: 
ing of an external cage float box 
with pneumatic pilot to control a 
pneumatic overflow valve (The dis- 
charge of the valve is piped to a 
blowdown separator where the water 
is flashed, ejecting the steam through 
the roof and the water to the blow- 
valves to 


down tank.): blowdown 


remove sediment and solids from 


the tank. piped to 


the bottom. of 


blowdown separator; internal dis 
tributing head to distribute the water 
to all sections of the tank and inimi 
mize differential temperatures; — il- 
luminated gage glass and _ remote 
level indicator at boiler instrument 
board (The remote level indicator 
has two mercury tube switches to 
signal high water and low water 
\ low water signal stops all burners 
and the hot water district distribu 
tion pumps.); water level control. 
consisting of two magnetic float 
switches to start and stop the makeup 
water feed pumps: and the necessary 
safety valves, vents, and gages. 

lhe makeup feed pumps are two 
positive displacement power pumps 
rated 20 gpm each. These pumps are 
sized well in excess of the antici 
leakage. Only one 


pated normal 


pump will run at any one time, 
with an alternator changing the se 
quence of operation, 

The water softeners are designed 
to deliver 30 gpm of zero hardness 
water to the deaerator and makeup 
feed pumps The softeners consist of 
duplex tanks with a common brin« 
tank and feature automatic regenera 
tion and metering. 

The chemical feed tanks and 
pumps provide for the internal treat 
ment of the heating system water 
The tank is split into two sections: 
one side facilitates the addition of 
oxygen scavenging chemical (sodi 
um sulphite) which is fed directly 
to the suction of the makeup feed 
pumps, the other provides for scal 


inhibiting chemicals and pH control 


Fuel System Keeps Tank Filled 


Fuel oil bulk storage consist of a 
5000 barrel spherical tank, above 
vrade, complete with suction heater. 


vagces, and other equipment. 


Delivery of oil is made by tank 
truck. 
ferred from the bulk tank to the day 
tank by transfer pumps. The opera- 


Operational supply is trans- 


tion of the transfer pumps is semi- 
automatic as follows: 

The day tank has an electronic 
level signaling system, with three 


electrodes indicating three stages of 


operation When the lowest electrode 
signals low oil in the day tank. an 
annunciator 


ilarm sounds at the 


panel. The operator manually starts 
the fuel oil transfer pump by push 
ing the start button of one of the 
pumps. (Only one pump is run at 
any time, with the other as a stand 
by.) When the oil has filled the day 
tank to the level of the second ele: 
trode, the transfer pump shuts off 
iutomatically. If, due to some mal 
function. the oil level continues to 
rise, the third electrode signals “high 
level” by sounding the alarm at the 
inunciator panel. 

\ temperature controller on the 
suction heater in the bulk tank main 
tains the flow temperature of the oil 
at approximately 100 F. The suction 
heater in the day tank is required 
only for startup and is manually con 
trolled. This 


valved off and the necessary heat for 


heater is normally 
transport provided by the recircu- 
lated oil. 

Oil heating is accomplished 
through the use of high temperature 
hot water. In all cases, the water is 
it a higher pressure than the oil to 
avoid contaminating the water with 
oil. To offset any unpredictable con- 
dition where contamination may oc- 
eur, a safety device in the form of 
an oil filter with an electronic oil 
detector is installed. Should oil con 
taminate the water, the alarm sounds 
and the filter removes any oil that 
is present, giving sufficient time to 
valve off the lines before the damage 
can spread. 

The gas meter is a high capacity 
unit and is located in the meter 
house adjacent to the bulk oil stor 
age. With it is included a security 
or emergency shutoff valve and a 
pressure regulating valve. 

A break-glass switch for the secur 
ity valve is located in the boile: 
house at the rear door. In the event 
of emergency, the main gas supply 
can be shut off by this switch. 

How the cooling load is balanced. 
how the water distribution system 
functions, and how the overall system 
serves unit terminals will be de- 


scribed in an early issue. + 


Heating, Piping & Air Conditioning, February 1958 





Accessories Improve 


Steam Trap Arrangement 


BY G. W. HAUCK 
Manager, Engineerir 
Cr ne + 


Here are a few piping additions that are of value to any 
steam trap piping hookup. 

The simple arrangement for a steam trap in Fig. 1 is 
workable, up to a point. The trouble is that it’s too 
simple. There’s no quick way to ascertain if the trap is 
working, or if it is functioning improperly. 

Fig. 2 with the 


addition of a few items, each of which contributes its 


The arrangement is improved - 


share toward longer life, uninterrupted service, simpli- 
fied maintenance, and a quick means to check the trap’s 
performance. 

A strainer with a blowoff has been installed ahead of 
the steam trap. This is good insurance against the ravages 
of foreign matter in the piping. 

The bypass permits uninterrupted service. The bypass 
line with its globe valve makes it possible to remove 
condensate by hand throttling while the trap is out of 


# 


Condensate to trap 


Globe va/ve 


r Gate valve 
Check va/ve 
yan =. 
AeA 
oS ee © | Sea = 4 =) 


Steam trap 


“Gate valve 


1 SIMPLE STEAM TRAP ARRANGEMENT is workable but 
does not provide quick way to ascertain if trap 1s functioning 


properly or improperly 


service. Simplifying one maintenance operation justifies 
the bypass. 

With this piping hookup, steam traps can be checked 
at regular intervals to ascertain if they are operating 
properly. Shut gate valve A and open blowoff valve B 
to see if any condensate is coming to the trap. Close gat 
valve C in the outlet line, and open test globe valve D, 
to observe the operation of the trap. If the trap is func- 
tioning properly, there will be no flow of water between 
periods of discharge, nor will there be any discharge of 


+ 


steam. t 


The author is a member of Heating, Piping & Air Conditior 
ngs board of consulting and contributing editors and has pre 
vared numerous articles for publication in its pages 

Other articles on piping hookups will be published in the 
future. Previous articles were in the Septem/ r throug Decen 


1957 and January 1958 issues 








So 





2 IMPROVED AR 

RANGEMENT, with the 
addition of such accesso- 
ries as a strainer, a blowoff 
valve, and a bypass with 
globe valve, simplifies 
maintenance, provides un- 


interrupted service, and 





permits regular checking 


of steam traps 








~* 


“J a 
Strainer ~ 


Check vaive 


Gate valve C 


Globe valve D 
for testing 


— Steam trap 


mene 


Union el/ 


*s 
“— Gate vaive A 


ie Blowoff vaive 8 
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Church Air Conditioning Needs 
Can Be Met in Many Ways 


Evaporative cooling, well water, cold water or ice storage, 
and various refrigerating methods are used with success, the 
right choice only being made after careful analysis. Infrequent 
hours of use and heavy construction impose extra loads when 
systems are started, and allow storage of some cooling effect 
to meet peak demands. Peak loads on Sunday require proper 
distribution of cooling to rooms occupied by shifting groups. 


BY DAVID C. BRIG 


Consulting Engineer 


More CHURCHES are including the investment cost and 
operating expenses for air conditioning in their budgets 
as they become aware of its benefits, which include im 
proved attendance, increased offerings, reduced street 
noises and dust infiltration, and greater efficiency of 


staff workers. 


Face Special Problems 


The design of church air conditioning presents some 
unusual problems: 

1) Since most church systems operate infrequently. 
the storage effect of the building and fixtures must be 
considered. The heavy construction, plus the mass of the 
pews, stores a large quantity of heat energy, either posi- 
tive or negative. When the system is first started, an extra 
load is imposed upon it until the walls and fixtures are 
cooled down to approach an acceptable room tempera- 
ture. If precooling time is available, some cooling effeci 
can be stored and subsequently used to offset peak loads. 
Where services run continuously for several hours, no 
appreciable credit can be given for storage effect. 

2) Cool air from relatively low sidewall air supply 
outlets in a sanctuary will form a layer over the occupant 
level, and the warm air will remain at the higher levels, 
especially in churches with a high peaked ceiling. 

3) For single floor sanctuaries the heat transmission 


through the wall area extending more than 5 ft above 


60 


W. R. WOOLRICH 
Dean, College of Engineering 
University of Texas 


the outlets may be omitted, but the solar heat gain 
through all of the glass area must be included. One-third 
of the heat gain through the roof may be omitted except 
as the ceiling temperature affects the amount of radiation 
that might be transmitted from the surface of the warm 
ceiling to each individual. 

1) Since most churches have limited funds, every 
effort to achieve economy in both installation and operat- 
ing costs is usually necessary. Large economies can be 
gained by: (a) zoning so that small capacity equipment 
cools the various zones in succession as they are being 
used; (b) thoroughly analyzing the various cooling meth- 
ods to insure selecting the one with the lowest overall 
cost. 

5) Churches have high peak loads of short duration. 
This peak load is made up of the Sunday morning wor 
ship service and the widely spread out church school 
sessions. Usually the number of other services through 
the week and the number of people involved are com 
paratively small. 

The peak load of the Sunday morning program in itself 
requires siudy to assure that adequate cooling effect will 
he properly distributed to rooms that are being occupied 
by shifting groups. Typically, the Sunday school rooms 
are used from 9:30 to 10:30 a.m., and the main sanctu- 
ary from 11:00 to 12:00 noon. 


A church can usually be divided into four zones: 


(Continued on page 82) 
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... Six different systems serve these churches 


Capitol Methodist, Phoenix 


Seats 280 


Tons 20 equiv. 


Type 
Cost 


Evaporative (two 


$1337.40 
excl. duct 
August 1953 


during construction 


diffusers 
Date 


Sanctuary 
12 hr per wk 


Serves 


$4.50-$18 per mc 


power 


Operating 
Expense 


. Andrews Episcopal, Houston 


Seats 200 
Tons 23 


Type Package unit 
¥P re Om Se | 


$7500 incl. new heat 


ing units 


April 1955 


after construction 


Cost 


Date 


Serves Sanctuary, 5 hr per wk 


$64 per mo maximum, 
power 


Operating 
Expense 


units with 2 hp motors 


Assembly, almost daily 


60 


Ice, 6 ton bunker 
$9000 


June 1950 

in exist ng buildina 
Sanctuary, |4 hr per wk 

11-12 a.m. and 7-8 

p.m. Sun., 7-8 p.m. Wed. 
$4000 per season, ice 
Note: church plans to 


construct 
new building soon. 


entirel 
~ wy 


University Presbyterian, Austin 


1000 
60 
Accumulator, 8 ton capacity 


vith two |5 hp condensers 


$39,500 


March 1953 

during construction 

School, 9:30-10:30 a.m. Sun. 
Sanctuary, | 1-12 noon, Sun. 

plus occasional time 

Offices, daily 

System operates 6 hr per wk 

$430 per season, power 

Note: In hottest weather, ice not 
sufficient to cool school and sanctu 
ary. System actually designed to 
serve only sanctuary, and is satisfac 
tory for purpose. 
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University Methodist, Austin 


Sanctuary |100 
Schoo! 1500 

130 (30, 50, 50 
Direct expansio 


water: 


$100,000 


1956 


after constructior 


Summer 


Sanctuary 15 hr Sunday 
daily 
3 10 nr Sunday 


Office: 
School 


et 


St. Edward's Catholic, Dallas 


400 
30 


Direct expansion, 
one 30 ton 


$20,000 


condenser 


April 1954 

n existing building 
Sanctuary, sacristy 
choir, vestibule 

9 hr per wk 


$250 per season, 


power 





Sunday school, sanctuary, social hall, and administrative 
space. As the administrative space is generally used daily. 
it should be conditioned by a separate system. Small 
meeting rooms used at odd times during the week may 
sometimes be included in the administrative zone. For 
most churches no two of the remaining zones are used at 
the same time. In some cases proper zoning can reduce 
equipment required to one-third of that which would 


otherwise be required. 


Various Methods Prove Successful 


Systems that have been successfully used in the U.S. 
to meet churches’ needs include: 

1) Evaporative cooling. This method is especially ap- 
plicable in the Southwest. Systems that do not saturate 
the incoming air with water vapor are often installed. 
Since all input air is from the outside, no provision for 
air return is required. This method is effective when the 
wet bulb temperature remains below 70 F. Air velocities 
should be kept within a maximum of 150 fpm, and in- 
coming air should be at least 30 cfm per person. 

2) Spring or well water circulated through unit cooler 
coils. This is practical in cooler climates where water of 
relatively low temperature is abundant and costs little. 

3) Ice water circulated in cooling coils. One of the most 
successful methods in hot climates for 20 years, this 
method is now being superseded in many areas for rea- 
sons of economy. The installation cost for an ice system 
is usually low, but the daily operating cost is generally 
very high. An ice system can be operated satisfactorily 
without a special attendant. This method has much merit 
especially where only one or two services are held in 
the sanctuary each week. 

1) Vapor compression system with a well insulated 
cold water storage tank. This type will cool a small sance- 
tuary and church school a few hours a week at a very low 
investment. It consists of a low tonnage compression unit. 
a well insulated water tank equipped with adequate cool- 


ing coils, a circulating pump, space cooling coils, and es- 


sential controls. This system has proved successful in 
some smaller churches in warm climates where available 
tap water was much too warm to do effective cooling. 


5-6) Vapor compression or absorption systems with 


ice storage tanks. To justify this accumulator system in 
preference to purchased ice generally requires a higher 
use factor of the space to be cooled. The higher invest- 
ment can be justified only when the cost of the summer 
purchased ice would more than offset the extra invest- 
ment and operating cost of the mechanical system. 

In this system, during the long period between church 
services, water is frozen in a tank by refrigeration pipe 
coils or plates connected to a small condensing or absorp- 
tion unit. Whenever air cooling is required, a circulating 
pump automatically distributes water over the accumu- 
lated ice bank and then through the cooling coils within 
the sanctuary. 

A church plant that would otherwise require a 40 ton 
compressor might conceivably use a 10 ton unit, accom- 
plishing in 8 hr of prior machine operation what the 40 
ton unit would do in 2 hr at church time. This system 
avoids high demand charges for electricity. 

There is a trend today to adopt this type of system 
in the warmer climates of the U. S. 

7) A mechanical refrigeration compressor system ca- 
pable of serving the entire cooling demand at any time. 
To keep the condenser water cost down, a water cooling 
tower is recommended. 

If a compressor for full cooling demand is used, the 
remainder of the system equipment must likewise be of 
equivalent capacity. 

8) Packaged air conditioning units. A battery of 3 to 
5 ton air cooled units throughout the church reduces 
ductwork, eliminates water cooling costs, and avoids high 
electric demand charges. In the cooler spring and fall 
months, not all the units are necessarily operating, thus 
holding electric demand charges to a minimum as the 
weather permits. 

9) An absorption compression system capable of serv- 
ing the entire cooling demand at any time. This method 


TABLE 1—INSTALLATION COSTS for air conditioning typical Texas church sanctuaries with different cool- 
ing systems and seating capacities shown here range from $150 to $1140 per ton and from $8 to $81 per seat 





Seats ost Date bid let Church 


People Cost 
per ton per seat 


DIRECT EXPANSION 


200 7800 May Hallettsville 
300 6067 Juls 
350 5070 Sept. 


406 10,490 April 


00 19,137 Sept. "51 Trinity Lutheran, 
*52 Church of The Good Shepherd, Austin 

Downtown Baptist, Corpus Christi 

Ayres Street Church of Christ, Corpus Christi 

First Baptist, Killeen 


00 18,000 March 

00 14,000 July 
1000 26,500 April 
1300 31,853 Jan. 


CHILLED WATER 
Tarrytown Baptist, 
St. Luke’s Episcopal, San Antonio 
Travis Street Methodist, Sherman 


17,568 Feb. 
57,000 July 
60,000 June 


ACCUMULATOR 

University Presbyterian, Austin 
First Methodist, Austin 

Travis Park Methodist, San Antonio 


1000 $ 39,500 March 
1100 ; June 
3000 2 5 Tuly 


ICE 


1100 June First Baptist, 


Methodist, Hallettsville 2 $39 
West Austin Baptist, Austin 40 20 
Furman Avenue Church of Christ, Corpus Christ 

East Avenue Baptist, Austin 

Austin 


Average 


Austin 


Average 


Average 


Austin 
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may be more expensive than others of equal capacity, 
but the operating cost is generally considerably lower. 
These units operate quietly and are often gas fired. 

Air conditioning by the absorption system is generally 
provided in a year ‘round cooling and heating system, 
since heat is the source of energy for both. 

The extra cost of the full capacity compression sys- 
tems — whether by the mechanical or the absorption 
method — may be justified when the entire capacity is 
required or anticipated many hours per week. Increased 
use of the church in summer with the introduction of an 
adequate cooling system may make the difference be- 
tween the economy of a limited or a full capacity in- 
stallation investment. 

Expansion of the refrigeration capacity for future 
needs should be provided for, as reports of increased 


church and Sunday school attendance after air condi- 
tioning justify the long look in planning. 

The actual choice of the system depends upon the par- 
ticular church and the quality of performance desired. 
When the system is to be installed during the church 
construction the most important considerations are first 
cost and the utility rate structure. If the system is to be 
installed in an existing church, the cost of remodeling 
may be the determining factor. The cost of air condi- 
tioning several representative churches is shown in Table 
| on the facing page. 

Although general conclusions about church air condi- 
tioning are helpful, each installation still presents an in- 
dividual problem which can be solved only after a care- 
ful consideration of the factors involved in the specifi 


application. of 





THe Burrato Ice Casino at Hum- 


—_ as iit 
r¢ ’ - Ow. 
« 
t « 
: e <a : iff 
PIPING is laid in long rows by maintenance personnel, left, while ends are connected to 
header, right. Piping is removed, re-installed seasonally, so site has summertime uses 


boldt Park, Buffalo, N.Y., is a typical 
portable, outdoor, artificial ice skat- 
ing rink using plastic piping. 

The 185 X 85 ft installation has 
a refrigeration system comprised of 
50,000 ft flexible poly- 
ethylene pipe, which is laid the 
length of the rink, and two 50 ton 
compressors. Ice thickness is main- 


of 1 in. 


tained at 1 to 2 in. 

The feature of the rink from the 
users’ standpoint is its portability. 
The piping is laid directly on the 
ground, with no concrete slab re- 
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quired. At the end of the skating 
season it is removed and stored, by 
three maintenance men in about two 
days’ time, and the rink site is free 
for summer activities. 

In the fall the piping is re-installed 
within three days. 

To facilitate this portability, plas- 
tic was selected as the piping ma- 
terial due to its lightness in weight 
and ease of handling and installation. 

The rink has capacity for about 
500 skaters. It operates between mid- 
November and mid-March. 


Since the piping is relatively un- 


. February 1958 


protected, damage from extremely 
rough handling and leaks caused by 
ice skate cuts can occur. But this 
only rarely happens and any neces- 
sary repair has been an easy matter. 

The system will operate until the 
outdoor wet bulb temperature reaches 
iS F. 
sure on the rink piping is 20 psi, 


The; normal operating pres- 


although it has been tested to 50 psi. 
The rink cost $100,000. 
C. A. Meadows & Associates was 
the consulting engineer. The piping 
contractor was Mellenberg Betz. + 


Photos courtesy Republic Steel Corp 





Boilers, Compressors Go “Top Side” 


Dedicated this month, new Chicago Sun-Times building 
features heating, air conditioning plant located on upper 


floors. System provides year ’round comfort through 


perimeter, 


HEATING AND AIR CONDITIONING the 
new Chicago Sun-Times building re- 
quired considerable planning. Some 
unusual decisions were made during 
the design phase of this new $15 mil- 
lion plant and facilities located on 
the north bank of the Chicago river. 

One of the features of the installa- 
tion is the location of the boilers and 
air conditioning compressors and 
fans. Since it is necessary to bring 
newsprint paper into the building at 
the river and railroad track level, the 
usual basement space for mechanical 


81 


interior zone setup. 


equipment is not available. There- 
fore. it was decided to install this 
equipment near the top of the build- 
ing. 

The two 500 hp, combination gas 
and oil fired. low pressure, scotch ma- 
rine boilers are on the seventh floor. 
Two 700 hp compressors are on the 
ninth floor. All fans are located on 
the seventh, eighth, and ninth floors. 

As the boilers are operated under 
forced draft conditions, stub stacks 
projecting only a few feet above the 


roof are adequate for removing the 


products of combustion from the 


boilers. 


Store Alternate Fuel 


Natural gas is available on an in- 
terruptible basis for year ‘round use. 
Since the local gas utility may cut 
the gas supply any time the load is 
excessive, provision has been made 
for supplying an alternative fuel. 
Bunker “C” 

Four 12.500 gal oil storage tanks 


oil. on 30 minutes notice. 


are buried in concrete vaults under 
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In Newest Newspaper Plant 


the building. Each tank, 9 ft in di- 
ameter and 25 ft long, has two man- 
holes—one for access and the othe 
for a special 16 in. welded, oil-tight 
hot well. Each hot well has a 12 kw. 
low density, thermostatically con- 
trolled electric heater to maintain the 
oil temperature at 120 F. The oil sue- 
tion lines from these hot wells are 
welded to the top of the hot well and 
terminate there. This makes the hot- 
test oil available at all times. 

The oil suction and return lines 
run out to the basement into headers 
and are cross-connected and valved 
so that any tank can be used from 
this location. The hydrostatic fuel oil 
gages are mounted at this point, also, 
so as to enable the operator to ob- 
serve the fuel position of each tank at 
any time. 

A prefabricated oil pumping and 
straining set is installed adjacent to 
this area. This unit, comprised of a 
set of duplicate oil pumps, has a ca- 
Each 


pump is driven by a 2 hp motor. 


pacity of 7.6 gpm at 125 psi. 





Starters and contactors for the oil 
pumps and four tank heaters are in- 
stalled in a_ steel enclosed cabinet. 
Pilot lights indicate which tank heat- 
ers and oil pumps are in operation. 

A similar prefabricated heating 
and straining set is also located in 
the boiler room. This unit consists 
of two. steel, straight tube. steam 
heaters, each of full oil pump ca- 
pacity, and two 9 kw electric heaters. 

The steam heaters are thermostati- 
cally controlled by a pilot type steam 
temperature control valve set to 
maintain an oil temperature of 180 
F. The two electric heaters are also 
controlled. Oil de- 


livered to the burners passes through 


thermostatically 
a duplex discharge strainer. Each 
heater has a relief valve and a three 
valve bypass. The steam heaters and 
the electri heaters are cToss-con- 
nected so that their use may be in- 
terchanged. 

The oil piping is a complete cir- 
culating loop from the oil tanks to 


the pumps. heaters, and burners, and 
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back to the tanks. This system is 
flexible, to permit the oil to be cir- 
culated and heated, regardless of 
whether the oil burners are operating 
or if the system is burning natural 


vas. 


Easy Fuel Changeover 


The combination gas-oil burners 


are of the horizontal rotary type. 
with special arrangement for forced 
draft 


major fuel, a steel register is pro- 


operation. Since gas is the 
vided that imparts a spin to the air 
and forces it to mix with the gas. 
This prevents any possibility of strati- 
fication or improper combustion. A 
stainless steel multiport gas ring fur- 
nishes gas to the boiler. 

When a gas burner is operating, 
the oil burner is swung out of firing 
position. The gas piping is complete- 
ly welded and is arranged so that it 
does not interfere with swinging the 
oil burner open or closed. Whether 


firing oil or gas. the gas ring and gas 


BOILER INSTALLATION consists 
of two 500 hp, gas-oil, low pressure, 
scotch marine units. Burners are de- 
signed so that when gas burner is 
operating, oil burner is swung out 
of firing position. Feature facilitates 


easy fuel changeover 





piping remain unchanged, Change- 
over from gas to oil, or vice versa, is 
accomplished in about five minutes. 
Each oil burner is direct driven by 
a 5 hp motor and is provided with a 
5500 cfm forced draft fan. Operation 
of the combination gas-oil burners is 
fully automatic. 

Steam pressure is maintained at 
10 psi at all times. Each boiler is 
equipped with an automatic water 
feeder, low water cutoff, limit pres- 
modulating 


sure control. pressure 


controller, and modulating motor. 
This modulating motor provides low 
fire starting and modulation on either 
fuel. 

A safety control system includes 


a transistor which scans the gas pilot 


taal as " 
on ignition. If the pilot is operating 


satisfactorily, the main gas valve or 
oil valve is permitted to open. At the 
end of the pilot cycle the pilot is shut 
off and the transistor continues to 
scan the main flame. This facilitates 
an instantaneous noncycling shutoff. 

An alarm is sounded if flame fail- 
ure occurs. Low water level also 
shuts off the burner and sounds an 
alarm. The burner resumes operation 
when the boiler water level returns to 


normal. 


Heat, Cool Via Same Units 


Heating and air conditioning of 
the building is accomplished by 
means of the same units. Each floo 
above the first floor is divided into 
two zones: interior and perimeter. 

High velocity induction units are 
supplied with chilled water for air 
conditioning and with hot water for 
heating. These year ‘round units 
serve the perimeter zones, which are 
12 to 16 ft in from the outside walls. 


li) this system, centrally conditioned 
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OIL HEATING, STRAIN 
ING equipment in boiler 
room includes two steam 
heaters, duplex discharge 
strainer. Also shown is one 
of two control cabinets 


primary air is supplied from the 
seventh floor fan room. This air is 
delivered into the rooms through ad- 
justable diffusers in the window sills. 
Room air is mixed with primary air 
as it passes over the coils. 

The interior zones. or those areas 
within the perimeter zones, are sup- 
plied with conditioned air from ceil- 
ing diffusers. Five large fan systems 
on the eighth floor deliver this air, 
5000 fpm, 


through rectangular ducts. 


at velocities around 

The air supplied to both the perim- 
eter and interior systems is returned 
to the fan rooms and either ex- 
hausted or recirculated. As the tem- 
perature rises in the return ducts, the 
controls vary the temperature of the 
supply air to the interior spaces to 


satisfy the desired setting. 


River Provides Water Supply 


Two centrifugal refrigeration com- 
pressors, each driven by a 700 hp 
electric motor, supply the cooling 
capacity by chilling water to 42 F. 
Water is returned to the chillers at 
54 F under full cooling load. 

River water is used for condensing. 
The temperature of this water during 
the summer is about 75 F. so no cool- 
ing tower is necessary. The water is 
admitted to the building through a 
rotating screen which keeps fish and 
debris from entering the pipes and 
pumps. 

All water entering the building. 
except that used for the air condition- 
ing condensers, is treated by means 
of a magnetic induction unit installed 
in the 8 in. water line. Treatment is 
accomplished by passing the water 
through concentrated magnetic fields 
so that salt crystals—normally formed 


when water is heated—are precipi- 


tated out so that they do not adhere to 
the piping. boilers, tanks, ete. Cor- 
rosion and scale formation are pre- 


vented in this manner. 


Filter Ink-Laden Air 


The press room, reel room, and 
paper storage areas are supplied with 
suitably conditioned, filtered, outdoor 
air the year ‘round. Specially designed 
filters are installed which clean the 
air of ink mist thrown off by the 
high speed rolary presses. These fil- 
ters consist of special paper media on 
rolls. “he rolls automatically re-posi- 


tion the media as ink builds up. 


Teamwork Speeds Completion 


Excellent cooperation between the 
architect, consulting engineer, all the 
contractors, and the trades resulted 
in having the building ready for oc- 
eupancy well ahead of schedule. This 
cooperation was aided by weekly 
conferences which were attended by 
all contractors. The architects’ super- 
intendent presided as chairman. The 
meetings consisted of a briefing re- 
garding the particular items of con- 
struction scheduled for the next week. 
Contractors were able to ask ques- 
tions pertaining to their phase of the 
work. so that all would understand 
the operations involved. In this way, 
many difficulties, conflicts, and the 
overlappings which can occur in proj- 
ects of this type were minimized or 
avoided. The contractors all felt that 
they were well repaid for the time in- 
vested in these meetings. 

The heating and air conditioning 
systems were designed by Naess & 
Murphy. Architects and Engineers. 
Kroeschell Engineering Co., heating, 
piping. and air conditioning con- 
tractors, installed the boilers, pumps, 
piping. and heating systems. The 
perimeter air conditioning system in- 
cluding the chilled water and con- 
densing water piping system was in 
stalled by the William A. Pope Co. 
The ventilating systems were installed 
by the R. B. 


Jamar Olmen Co. 


Hayward Co. and 
Mid-West Heat 
Service, Inc. installed the combina- 
tion gas-oil burning system, controls, 
and fuel oil storage tanks. b 
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What to consider when... 


Designing, Fabricating Pressure Piping 


In January the authors reviewed current pressure equip- 
ment practices and established four degrees of quality of 
pipe butt welding. Here, they describe four construction 


classes, and, via the comprehensive Table 2 


on pages 89, 


90, and 91, break these down according to design, ma- 
terials, fabrication, and inspection requirements. Table 1 
in the January issue gave weld qualities for the four classes 


of pipe. 


BY J. J. MURPHY*, C. R. SODERBERG, JR.** 


TapLte 2 extends the four classes of pipe butt welding 
quality into four construction classifications. Each repre- 
sents an attempted optimum association of design, mate- 
rials, fabrication, and inspection requirements for maxi 
mum avoidance of either overemphasis or inadequacies. 
In other words, they are four optimum balanced levels of 
fabricated piping. The weld qualities presented in Table 
| are not repeated in Table 2 but constitute an important 
part of the overall piping classifications. 

This tabulation represents a first concrete attempt to 
bring together present-day understanding of pressure 
equipment behavior as exemplified by boiler and pres- 
sure vessel experience on the one hand, and background 
with piping design and service on the other. 

Classes I and II are fully examined with design de- 
tails and materials selected to assure a definite quality, 
while Classes III and IV involve a degree of quality con- 
trol and selection of design and material sufficient to 
assure an average and not a prescribed minimum qual- 
ity of the level indicated. The joint factor for butt weld 
strength is omitted, as are any credits for radiographic 
examination and stress relief. The term “joint efficiency” 
has been so abused as to be meaningless. and should 
be restricted to joint designs, such as lap welding, which 
do not uniformly develop the full strength (static or 
fatigue) of the parent material. Credit for nondestruc- 
tive examination and thermal stress relief as construction 
factors has provided too restricted coverage for meaning 
ful classes of construction. Coherent classes of construc- 
tion must weigh the variables of design, materials, fabri 
cation, and inspection for assembly into meaningful 
levels of quality. 


Selecting Construction Class 


As stated in January. “maximum overall economic 


safety” must associate a level of fabricated pressure pip- 


ing construction with the demands of a specific appli- 


* Asst. Chief Mechanical Ener., M. 
** Div, Mer., Design Engrg. Dept., M. &. Kellogg Co 
*** Cons. Metallurgist, M. W. Kellogg Co. 
**** Chief Mechanical Engr., M. W. Kellogg Co 
This article is adapted from a paper presented at the American Societ 
Mechanical Engineers Petroleum Mechanical Engineering 
lsa. Okla September 22-25, 1957 


W Kellogg Co 
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BLUMBERG***, and D. B. ROSSHEIM**** 
cation. In the many industries which are concerned with 
pressure piping these may assume different complexion 
or importance, but in general involve the following fac- 
tors 
1) Service 
a) Pressure and including 


temperature, provi- 


sions for their limitations 


b) All 


including their duration and frequency 


variations in pressure and temperature, 
c) Maintenance and reliability 

d) Hazards attendant to release of contents 

e) Dynamic conditions involving rate of change, 
such as smoothness and variation of operation, 
upsets, rapid surges. and startup conditions 

f) Proximity to control 


operating — platforms, 


houses. and offic es 
2) Piping system characteristics 
a) Piping size and thickness 
b) Complexity and extent of significant localized 
stress. and the number and nature of branches 
and restraints 
c) Basis for and completeness of design 
3) Materials 
a) Weldability 
b) Air or work hardening characteristics 
c) Enhancement of properties by quench and 
temper, precipitation hardening. normalize, and 
temper 
d) Sensitivity and stability under conditions of 
corrosion, oxidation, and metallurgical changes 
1) Fabrication and erection 
a) Degree of restraint 
b) Degree of position welding 
5) Location 
a) Relative to other plants 
bh) Relative to roads or 


c) Relative 


streets 

to dwellings 

Some of these factors are not presently subject to 
therefore. 
sessed only by individual study. On the other hand, 
the factors which do 
quantitative or qualitative significance is possible. Even 


lacking. benefit ob- 


classification and. can be meaningfully as- 


some treatment of many involve 


where this is measurable can be 





tained from organized association and weighing to com- 
mon bases and/or defined basic principles. 

An attempt to accomplish such an organized basis 
for pressure piping is presented as a part of Table 2. 
This relates the four classifications of pressure piping 
with severity of service demands as to operating require- 
ments. complexity of geometry, sensitivity of materials, 
and hazards to surroundings. 

Table 2 is limited to ferrous materials and to nickel 
base alloys. Aluminum and copper and their alloys and 
nickel-cobalt alloys, have been omitted in the interests 
of brevity, although the same fundamentals apply. 

Materials are now commonly viewed on a_ strictly 
“oo” or “no go” basis. They are either acceptable and 
vood for unlimited service. or rejected as unfit for any 
pressure equipment application. More precise design. 
lower safety factors, and increasingly severe services 
justify material quality approaching perfection or a 
much less satisfactory radically increased thickness to 
attain a maximum level of safety and reliability. 

Progress in securing superior materials has resulted 
from the insistent demands of critical services, in par- 
ticular the high pressure and high temperature main 
steam lines of large size utility power plants. The codes 
recognize quality only as to limitations on grades. 

It is essential that material quality be in step with de- 
sign, fabrication, and inspection. For the highest classi- 
fication of pressure piping, assurance of uniform chem- 
istry and absence of harmful segregation. inclusions. or 
contaminants is justified. Similarly, the physical proper- 
ties should be sufficiently assessed and reflect the entire 
pipe area as a minimum, and not an isolated standard- 
ized test location. Microstructure, in particular grain 
size and uniform structure or phase, is becoming in- 
creasingly significant with relation to fabrication and 
high temperature properties and also to fatigue resistance. 

Pipe specifications are unique among material specifi- 
cations in defining harmful defects. and in providing 
supplementary requirements for premium quality. In 
this definition laps, slivers, and cracks are not considered 
harmful if their depth, as determined by exploratory 
erinding, does not encroach on the minimum wall thick- 
ness. The first step in establishing defect limits is in 
need of refinement and extension to several grades of 
piping quality. 

Only on castings do the codes presently provide a 
quality factor, which is a function primarily of the de- 
gree of nondestructive or destructive examination, or the 
proving of the pattern and casting technique of ASA 
standard fittings by quantity production. Wider specifi- 
cation coverage for mandatory and optional nondestruc- 
tive examination is now, or soon should be, economically 
feasible. with recent developments in continuous auto- 
matic defect scanning equipment using ultrasonic or 
magnetic principles. 

The reproducibility of materials of uniform high tem- 


perature strength has not been widely investigated. Only 


in a few critical applications have creep rupture tests 


been required for production heats. Certain materials, 


20 
oo 


particularly the austenitic steels, are subject to a lower- 
ing of high temperature strength and embrittlement, as 


the result of phase changes under temperature. 


Experience Provides Material Response Data 


The importance of a wide fundamental knowledge of 
material response to extreme temperature and attendant 
hot working has been more and more appreciated in 
recent years. Increasing demands, generating from serv- 
ice involving higher temperatures, pressures, and ca- 
pacities, have provided valuable experience. With the 
manufacture and fabrication of heavy wall thickness high 
alloy steels and alloys, some new problems have been 
introduced which have assisted measureably in extend- 
ing our knowledge of old ones. 

Of particular importance is the influence of tempera- 
ture and time. The exploration of this promises to aid 
in understanding the role of welding temperature and 
rates of cooling on the resulting structure of the heat 
affected zone of base material, as a factor in promoting 
cracking adjacent to welds in austenitic steels. 

Projects at Rensselaer Polytechnic Institute have de- 
veloped equipment capable of reproducing a time-tem- 
perature pattern in simulation to the local temperature 
cycle attendant to the heat of welding. This has _per- 
mitted association of specimen test results with fabrica- 
tion and service behavior. The equipment shows en- 
couraging promise of future ability to pre-evaluate sen- 
sitivity to cracking adjacent to welds or in hot working. 


or its elimination by control of contributing influences. 


Code Limitations, Needs Apparent 


This article has been limited to a very broad considera- 
tion of fabricated pressure piping. It precludes any spe- 
cific conclusions or recommendations. However. certain 
essentials must be appreciated for a logical association 
of fabricated piping construction details with service 
demands of specific installations of “maximum economic 
overall safety.” 

The limitations of present code objectives and of 
existent code content are very apparent. 

The ASME Unfired Pressure Vessel Code. paragraph 
U-1 (a) reads: 

“The rules in this section of the code, cover minimum 
requirements for the design, fabrication, inspection, and 
certification of unfired pressure vessels.” 

The Introduction to the 1955 ASA B31.1 piping code 
also establishes that code as a “standard of minimum 
safety requirements.” It is the authors’ understanding 
that the next edition of this code will also be subject to 
the same limitations as the pressure vessel code. 

Code construction, therefore. establishes only the mini- 
mum new construction quality which applies equally to 
the least hazardous and most rigorous services. No 
euidance is provided for the evaluation or significance 
of local stress. so that permissible details of design. 


(Continued on page 91) 
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TABLE 2—FOUR QUALITIES of pipe butt welding extended into four construction classifications, 


optimum balanced levels of fabricated piping. For weld quality data, refer to Table 1 on page 163 


or 


January issue 


Services 


Applicaole 


| 


Materials Which are 


Assemblies 


Linitations 


— 


Maximum pressure 


Maximum temperature F 


Minunum temperature 


Group P-1 


Group P-3_ 
Maxunum —_ . 
up P-4, P-5 


thickness 
fo 
ASME 
Section IX 
Table Qil.! 
grouping of 


sup P-8 


Other groups 

materials Bh ccnnaneenenenyRNRSREIESON 

High strength low 
alloys 


Nickel alloys 


Super all 


Materials with Air harder 
enhanced 


propertie Prec ipitatior 
} hardened 


(psi) (Min 


spec, 


um ductility percent 


Noxious or hazardous « 


Flammable 


T 
| 
| Gas or liquid above at 
L mospheric flash point 


Flammable 


Liquid below atmospher ic 


flash point 


Reinforcement Distr it 


_ local reinforcement - full 


tion welds 
Ditto - 


eereeees 


penetra- 


inclined nozzles 


Fillet welded local 
reinforcement plates, saddles, etc. 


Complete cylinder reinforcement 
around pipe run 


| 
= 


Tees 


onnection reinforce 
d © branch dia. 


flued connections, equivalent 
integral fittings 


Butt welded insert 
ms (reinforcement integral) 


tr branch 





Weld axis 
normal to 
pipe run 


ns 


Reinf. in 
neck or 
pipe run 


Full penetra- 
tion, corner 
weld 


i 
D * Pipe run dia, 


Weld axis 
inclined to 
Pipe run 


Linita 





——+ 


(For balanced design 


Critical 


Sensitive 


Complex 


restrictior 


| No 
+ : 


+ 


No restriction 


No restriction 


No restriction 





As nec 


| meet 


essary t 

max, stress 
intens ificatior 
factor 

‘a... 


Permitted if welds 
can be examined 
with full 


tion 


interpreta 


Not permitted 


as 


Acceptable 





Alternate details permitted by code 








Butt welded 


5 Se 


Acceptable 


Not permitted 


FABRICATED PIPING CLASSIFICATIONS 
fabrication, and ir 


material spection) 


7 T 
u ul Iv 


Severe General Non-hazardous 


Carbon and alloy i bon and certair Carbon steels 


steel and Nia loy steels 


< ' Average Simple 


1500 ib ASA std 


50 F Ferriti 
150 F Auster 


XS or Sched. 100 r Sched. 60 


Not permitted 


100 
Sched. 80 


Sched. 80 with 


0.75 max 
Sched. 80 


Not perm itte 


Sched. 80 
0.75 ir 


with 


max 


Not permitted 


Not permitted 


Permitted up t 
Sched. 80 

Permitted up t 

—— Sche id 100 _ 


Permitted 


Permitted up 
to Sched. 40 


Perm ittec Permitted 





Permitted if 
welds can be 


Acceptable Acceptable 


examined 
Acceptable within ASA C 


adequately de limits 


max. d 
under D 


Limit to max 


Not permitted imit t 
D 


i) P 
size ne size under 


Not permitted 


Acceptable Acceptable 


x permitted 


ceptable 


Acceptable Acceptable 





Van stone 





Slip-on 


Not perm itted 





Socket welded 


Flange types 





Threaded 









































Butt welded 
Socket welded 


Threaded 


Solid metal, metal jacketed 
or retained spiral wound 


Compressed asbestos 
Other non-metallic 
Seamless 


Elect. resistance, flash or 


pressure welded 


Fusion welded 


Lap welded 
Butt welded 
Continuous welded 


f 
with 


Contour inter 
sectior 


pipe 


pres 
sure 

structural 

Attachment t 

pressure pipe 


attachments 


i 


Ident ification Spec. & grade 


(each length) Heat n 
Visual 


Ultrasor 


a@tir 
harmful 


| Magnetic & 
particle 


Penetrant 
oil 


Radiographic 


eter permits 


Check analys 


Contaminants 


Check for ma 
identifying elem 


Fatigue test 


Cracks 


slivers, 
laps, tears 


mechar 


Scabs 

seams, 
abrasi 
ical marks 


ms, 


General! surface 
conditioning 


Repairs by welding 


Corrosion Deter iorati and unpairment 


———— —— 
| Identification Spex A 


class 


} — 


| Chemical analys 
| bend test 


ater 


Enhanced strength m 


ation & Erectior 


Requirements for butt welds (circ, ) 


jJetails 


af 


Root, 
an 


Branch « fit- 
Aste = aan 
attachments Weld surface & nor 


lestructive exams 


Root, joint detaile 
and fit-up 
ngitudinal seams ree . 
Weld surface & non 
destructive ma- 
terials 


Destruction test to verify 


materials and technique 


class 
+ -_ 


Required 


Required 


Not permitted Not perm itted 


Required 


Required 


Not permitted Not permitt 


Acceptable Acceptable 


Acceptable with full examinati 


Not permitted Not permitted 


Surface of revolution Above 750 F same 


and same require- 
ments as for branch 
connections for this 


asl 
750 F or below 
same as Il 
Butt or integrally 
welded same as for 1€ 
branch connections 
for this class 


Required 


Required for entire O. D, 

& entire I. D. with mirrors 
nmanataits - " 

Required 


Req 


naterial 


One of these exam 
inations required 
Oo. D 


iired for mag 


entir 


Required for surface 


naterial 


non -mag 


Req 


See 


Required for each 
heat treatment 


Fabr 


ea 


icator te 
engtt gth 
Rx Not required 


heat treatment 


quired for eact 


Not perm itted Not permitted 
ES Se eset etait ee 


Must be removed 
within min, wall 
thickness 


} 


Not permitted 


Permitted by fabricator only with all weld 


ing requirements for class 


User respons it 


Required Required 


Required each heat Required eact 


and container and container 


Ample heardness Not used 


king t 
aniform ity 


he« assure 


Desirable 


as for brar 


lity 


heat ired N 


| Acceptable 
+ uae - 
| 
+ 


Acceptable 


2 


2 max, 


in, 


12 in, max, 


— 


a - 4 — : 
Acceptable | Acceptable 


500 F max, 


Permitted to 500 F 
if suitable 


Acceptable Acceptable 


Acceptable with 


spot exam inatior 


Acceptable 





h 


Required 
. 
quired | Not required 


Required for entire O.D 
and 1.D. from ends 
ono = 


required Not required 


4 


Item 6 


Not required 


Not permi Not permitted 


Must comply witt 


AST M spe 


4 


with sidance 


Required 


t required 


Not requir Not required 














TABLE 2 (Continued) 


¢ test of weld 


— 


| Fatigu 


| 
Qual ification of 


Procedure 


= 


Operator 








Preheat (min. ) 
Thermal treatment 


‘air 


Interchangeable with destruction test, 


ite iS ied 


“ T 
To be included in destruction test | Not required 


Not reyuired 


; 
Every 2_months Every |2 months 


otherwise every 6 months 


Not requir 


ed with specified non-destruc- 
tive exam ination | 


Per welding procedure qualification 





t 


| 
| 
i 
| 


of welds Post heat treatment 


| 
ert 
= 


biouikasd 





For 
service 
over 


(For austenitic 
steels, must be 
accomplished by 
strain measurement) 


100 percent 
| Prespring 





Inspection & Tests 


———_ = = 


Material 





Circumferential butt welds 





Inspection for branch and attachment welds 


| Fusion welded 





Inspection 


| 
| 
for } 


Required for opti 
mum service prop- 


Required for all 


Same as for pipe (item 4) except full radio- 


T 
Per welding pro- | Not required 


(if 


Desirable 
cedure qual. 
ies required) 
— 7 ees > 
Required for austen- 
| itic steels and 
nickel alloys 


materials 


See Item 4 


See Table 1 


Equivalent to requirements for cire, bu 


Spot radiog. | per 


graphing 50 ft 





Electric resistance 
fash or pressure 


longitudinal 
welds 


Same as for pipe plus one reverse longi- 
tudinal bend test from ea. end of ea, 


Per ASTM 
spec, 


length 





Lap, butt, continuous 





Not permitted 


+- 





| For detecting minute Re 


| leaks (Halogen or equal) 


quired for lethal radioactive, toxic or Acceptable alternate for required test 


noxious service 








= pressure air or Re 


| inert gas 


| Acceptable; required 
| for flammable con- 


tents 


Acceptable alternate 
for required test 


quired for other services 





| Liquid test at 1, 25 x de- 

sign pressure 
————e 
Check of required and 
actual thickness of pr in- 
jc ipal pressure parts 





PermissDle but does not substitute for re- 


Required 


Required where 
other test not made 


Required 
quired test 


Required 


a a — —— 


Required Required 
| 


+ 





Extent of exam ination 
inherent in class to 
verify fabrication sound- 
ness 


Structural 





— 
Hydro- 
Static 





verification 





Air or 
inert 
Kas 


test 





Pressure 


Complete non- 
destructive exam ina- | 
tion 


= ee 
Complete pebteareiiel Spot radiographic 
ing & supplementary | exam, 
surface exam. 
} 
a +— 


——+ 


Acceptable Acceptabl Acceptable Required 


+ 
| 
| 


| 


i 


Only with special Nut permitted 
precautions 





—_4—____} 
Test required 


Either one application of pressure at 1,25 x design pressure or 5 applications of 
pressure at design pressure (5 minutes minimum each) 





| 
| 
| 
rt 











The following sections of Table 2 have been omitted from the authors’ original: 
a) Under item No, 2, Limitations, the number of service cycles, 





b) Under item No, 3, Design, the basic allowable stresses at and above ambient temperature, and the local reduction factors. Also, 
the local stress factors, the allowable stress range for cyclic loadings,and consideration of temporary abnormal and emergency loadings. 
ce) Under item No, 4, Material, provision against brittle failure for ferritic steels, 


(Continued from page 88) 

fabrication, materials, and inspection represent rather 
independent and limited weighing of their individual 
significance, without the benefit of a common param- 
eter, in contrast to balanced construction. This approach 
must result in wasteful refinement for nonhazardous ap- 
plications, and incomplete safety for critical services. 

The characteristics peculiar to schedule size piping 
fabrication extreme curvature, appreciable diameter, 
for 
not 


for 


design and fabrication and fully suited nondestructive 


thickness and concentricity variations, and access 
welding or inspection limited to the OD have 


as yet been recognized by adequatc code provisions 


inspection techniques. Areas of extreme local stress are 
common in even relatively simple piping systems, and 
rapid changes in temperature and/or pressure accom- 
pany variations in flow or the operation of valves. The 
resulting repetitive strain range is further augmented 
by restrained thermal expansion, requiring a fatigue ap- 
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proach for predictable and effective use of materials and 
fabrication. 

Four basic qualities of pressure piping butt welds re 
sult from available fabrication techniques end nonde- 


structive examination. 


( 


ass 


I 

II 

Ill 
I\ 


These 


tail and quality. With requirements established on a con- 


Descripti 
ID machined pipe ends 
Mill pipe ends full examir 
Mill pipe ends random 


Mill pipe 


classes are subject to certain variations in de- 


sistent level for each class, it is then possible to continue 
the same basic degrees of quality, as defined by stress 
intensification potential, into four classifications of fabri- 
cated piping; each representing a balanced selection of 
fabrication, materials, design, and inspection. It is logical 
to associate these classifications with service severity as 
interpreted by fatigue potential and a judicious appraisal 
of hazard to life and property in the event of failure. = 


9] 





4 STEPS TO AIR CONDITIONING 


Once the problem of air conditioning a building has been 
defined, the remaining steps—evaluating the thermal load, 
designing for extreme conditions, and designing control for 
partial loads—can be taken with comparative ease, using 
empirical engineering methods. 


FOUR STEPS are taken by the engineer in the design of 
an air conditioning system. The first and most critical 
of these, it was determined in my article in the January 
issue, is defining the problem; that is, evaluating the out- 
side conditions affecting the structure and determining 
the desired inside conditions. 

Once this has been accomplished, the remaining steps 
are, in their order of occurrence: the evaluation of the 
thermal load, the design of the system for extreme condi- 
tions, and the provision of control for all operating condi- 


tions. 


Evaluating Thermal Load 


The engineer can apply relatively simple and accurate 
analytical and empirical methods for evaluating the 
loads which will have to be met by the air conditioning 
system—whether for heating or cooling. Total equip- 
ment load will include fractions due to transmission, 
ventilation, and sources or sinks located within the con- 
ditioned enclosure. From the engineering standpoint, 
an item of major importance is the distribution of total 
load between that due to direct heat transfer (the sensi- 
ble fraction of total load) and that due to the mass 
transfer of water vapor (the latent fraction of total 
heat load). 

Load evaluation is essentially a technical problem. 
Though it is sometimes time consuming, it is one which 
the engineer can readily handle. It is a problem for 
which he must, and can, accept full responsibility, with- 
in the limits of accuracy of the conditions selected in 


defining the problem. 


Designing for Extreme Conditions 


With the various critical loads established, the next 
problem involved is that of selecting equipment com- 
ponents, and combining them into a workable and con- 
trollable system. 

In carrying out this task, the engineering problems in- 
volved are similar to the problems associated with any 
other thermodynamic system or with a typical heat power 


system. The usual step-by-step requirements are: 
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1) To provide an energy source for winter heating, 
or an energy receiver for summer cooling. The usual en- 
ergy source is a fuel, whereas the energy sink is ordi- 
narily provided by some type of refrigeration system. 

2) To transfer energy into or out of the sink or the 
receiver. This step involves basic heat transfer relation- 
ships. For air conditioning applications the fluid velocities 
may differ from those used in industrial processing, but 
the principles remain the same. 

3) To store energy within the fluid which is used as a 
working substance. This step is based almost entirely on 
utilizing internal kinetic energy or internal potential en- 
ergy as a readily variable thermodynamic property. 

1) To transport the working substance which carries 
(as steam or hot water) or which is subsequently to 
carry (as liquid refrigerant) the energy that leaks into 
or out of the conditioned space. Here, the design proce- 
dure for piping, tubing, or a duct system follows standard 
engineering methods. 

5) To transform the energy from its method of mani- 
festation within the conditioned space to or from the 
storage form which is desired within the working sub- 
stance. This process is one which finds special application 
in air conditioning. 

Energy transformation in practically all types of air 
conditioning systems can be treated in terms of the con- 
cept of a wetted surface. Whether that surface is a cool- 
ing coil on which condensation occurs or is an air 
washer makes no essential difference, since the effective 
transfer boundary is the interface between the water sur- 
face and the passing air-vapor stream. 

With a coil the process is more often one which ap- 
proaches steady state. The fluid within the coil is either 
delivering or carrying away energy at a fixed rate. 

With an air washer the droplet temperature obviously 
must change as energy is either received or rejected. At 
high water-to-air flow rates, however, (as in a scrubber) 
the energy transferred per droplet is so small compared 
to the thermal capacity of the droplet that the droplet 
does not undergo appreciable temperature change. In 
this case the air washer approaches steady state opera- 
tion and the process of conditioning is identical to that 


which occurs on a wetted surface. 
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DESIGN 


BY F. W. HUTCHINSON 
Professor of Mechanical Engineering 
University of California 


The following critical conditions show the wide appli- 
cability of the wetted surface concept: 

a) When the temperature of the wetted surface is 
below the dew point temperature of the approaching air- 
vapor stream, there will be mass transfer of vapor mole- 
cules from the air to the surface, with condensation at the 
surface. The latent heat liberated due to condensation 
will then undergo heat transfer through the surface. 
Sensible heat transfer will occur from the air stream to 
and through the surface. Thus, sensible heat and mass 
are transferred to the surface, while total load heat trans- 
fer occurs through it. The system cools and dehumidifies 
the air through use of an external heat sink. 

b) When the temperature of the wetted surface is 
equal to the dew point, no mass transfer occurs, and the 
sensible heat transfer to and through the surface is equal 
to the total load. The system cools the air at constant 
humidity and utilizes an external heat sink. 

c) When the temperature of the wetted surface ex- 
ceeds the dew point but is less than the wet bulb tem- 
perature of the air, there is mass transfer from surface to 
air and sensible heat transfer from air to surface. The 
total load transferred as heat through the surface is then 
equal to the sensible heat load less the latent heat load. 
The system cools and humidifies the air stream through 
use of an external heat sink. 

d) When wetted surface temperature equals air wet 
bulb temperature, the system operates adiabatically. 
Sensible heat transfer to the surface equals the latent heat 
needed to provide mass transfer from the surface. The 
system cools and humidifies the air stream without use 
of an external source or sink. 

e) When wetted surface temperature exceeds air 
wet bulb temperature but is less than dry bulb tempera- 
ture, there is sensible heat transfer from air to surface 
and latent heat loss (by mass transfer) from surface to 
air stream. Total heat load flows to the surface from 
within the wetted surface (droplet or coil) in amounts 
equal to latent load less sensible load. The system cools 
and humidifies the air through use of an external source. 
Heating is required though air temperature is reduced. 

f) When wetted surface temperature is equal to 
air dry bulb temperature, there is no sensible heat trans- 
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fer between surface and air. In this case the system 
humidifies the air at constant temperature. The total heat 
supplied to the surface is then changed to latent heat 
and passes to the air stream by mass transfer. An exter- 
nal heat source is required, 

g) When wetted surface exceeds air dry bulb tem- 
perature, there is both heat and mass transfer from sur- 
face to air. The total heat supplied to the surface must 
equal the sum of sensible and latent heat loads. This 
system heats and humidifies the air through use of an 
external source. 

The wetted surface concept is by far the most widely 
used method of energy transformation that enters into 
air conditioning design. It is subject to limitations in 
certain areas of the psychrometric chart and is subject to 
mechanical difficulties when a wetted coil is used for 
humidification. 

6) The final step necessary in designing the system 
for extreme conditions is to distribute the conditioned 
air within the occupied space. This process is one which 
has been treated in very large measure by essentially 


empirical methods. 


Providing Control for Partial Loads 


Once the system has been designed for extreme con- 
ditions, the engineer must carefully evaluate its ability 
to perform under partial loads or under conditions for 
which the sensible to total heat load ratio may have 
either very small or very large values. 

Control components are available which can be utilized 
in constructing practically any desired type of system 
control. The choice and the arrangement of controls 
vary greatly in terms of the type of system and the antic- 
ipated degree and rate of load change. 

A good control arrangement must be sufficiently eco- 
nomical to justify its first cost. However, effectiveness 
rather than price must be the guide in selection of the 
components. Inadequate control can nullify all other 
efforts by the engineer to provide a good system, can 
greatly increase operating costs, and can lead to an un- 


comfortable environment during periods of reduced load. 


Objective Responsibility Easier 


As can be seen from this brief discussion, the techni- 
cal processes which constitute an air conditioning system 
are readily determined by precise engineering evalua- 
tion. Once the air conditioning problem for a proposed 
structure has been defined, the competent engineer will 
have little difficulty in designing a system which will 
meet the requirements of the conditioned space at all 
thermal loads up to and including the extreme values 
which were selected as a design basis. Therefore. the 
objective part of the engineer's responsibility the 
analysis, selection, and arrangement of the equipment 
which is to constitute the system is one which can 


be performed with ease and accuracy. 





CENTRAL CONTROL 
BOARD, via its signal lights 
and air pressure gages, relays 
operation of zone valves. Ther- 
mometer indicates building tem- 
peratures at 48 points. Here, 
Thomas Barrett, building super- 
intendent, actuates a main valve 
switch, while Joseph K. Blum, 
who designed board, looks on 





Modernization is Answer 


Plush Waldorf spared no expense in giving its guests a ‘‘hot 
time.’’ But present owner had existing extravagant steam 
system modernized, had building air conditioned throughout. 


BY LEWIS SMITH 


Heatina Enaineer 


WHEN COMPLETED in 1931 the 2000 
Hotel repre- 


sented the ultimate in luxury, com- 


room Waldorf-Astoria 


fort, and service to its guests. That 
it still maintains this reputation as 
far as New York City is concerned 
is exemplified by the fact that not a 
single hotel has been built in that 
city since then to challenge this lofty 
position. When designing the origi- 
nal heating plant it was decided that, 
as an important part of the comfort 
and service, the guest was to have 
all the heat he wanted all the time. 


Hence. no heat control system was 
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included in the original installation. 
{ conventional two pipe vacuum re- 
turn line system was used with cop- 


per convectors in all guest rooms. 


The piping was arranged in several 


horizontal zones fed by low pressure 
risers. All public spaces had separate 
steam supply for heating and venti- 
lating those spaces individually. 
Steam pressure was maintained 24 
hours a day. 

While this made it possible for the 
guest to have plenty of heat at all 
times, it also resulted in serious over- 
heating. This was especially true in 
milder weather and proved to be a 
major source of complaint. 


The steam consumption was high, 


but its cost was considered legitimate 


if it provided service to the guests. 


New Owner More Practical 


When the Hilton Hotels Corp. be- 
came the owner in 1949 a modifica 
tion of the previous policies was put 
into effect. While service and guest 
comfort were still paramount, the 
cost of rendering this was to be kept 
under control as much as it could be. 
without sacrificing comfort. 

As a first step in this direction, 
steam was shut off during part of the 
night. While this did effect a cost 
saving, each morning when the steam 
objectionable 


came on there was 
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SIMULTANEOUS DRILLING 
speeded process. One complete installation could 
be made in 8 hr day. In four months 450 units 
were installed 


INSTALLING an 








from inside wall 


“in-the-wall” unit required cut 
ting rectangular hole through wall to house wall 
sleeve. Operation was accomplished using abrasive 
cutting wheel, electric hammer 


To Hotel’s Heating, Cooling Problems 


noise generated by piping and con- 


vector expansion and some _ water 
hammer. Therefore. the practice had 


to be discontinued. 


Use Existing Piping Layout 


This lead to a study of the whole 


problem of control. Recommenda- 
tions by the retained consulting en- 
gineers were that advantage be taken 
of the layout of the original piping 
to divide the transient guest rooms 
and tower apartments into 10 zones. 
each of which could be individually 
controlled. The public spaces alrea@y 
had independent control systems. 
It was realized that a straight on- 
off control would intensify the noise 
problem. Therefore, this type was 
not considered. On the other hand a 
continuous flow control would re- 
quire orificing of 5000 convectors. 
A compromise was reached which 
retained the good features of each 


type. Two valves were installed for 
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each zone; one to supply full heat 
and to be automatically controlled, 
and the other, a smaller bypass type. 
to supply sufficient steam to keep the 
piping hot. The bypass valve normal- 
ly remains in the full open position 
but it, too, is a fully automatic unit 
When operating conditions warrant. 
this valve, operating automatically. 
remains fully open, partially open. 
or fully closed. 

The automatic control selected con- 
sists of a combination of outdoor and 
indoor each 
valve. This combination is adjusted 
so that the valve seeks to maintain. 


thermostats for main 


by opening and closing, an average 
radiator temperature in conformance 
with the outdoor temperature and 
wind velocity. 

The pneumatic control system in 
cludes some 6000 ft of copper tubing. 

A control center is located im the 
superintendent’s office on the seventh 
floor. From the signal lights and air 
pressure gages on this hoard the op 
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erator is aware at all times of the 
operation of the zone valves. Also, 
there is a thermometer which, via 
push buttons, indicates building tem- 


48 points, A 


temperatures in the 


perature at recorder 
registers the 
principal public spaces. 

Means are provided so that the op 
erator can alter the automatic con- 
trol if he finds from his temperature 
readings that correction is required. 
Both the main and bypass valves can 
be manually operated. Time clocks 
close the main valves at midnight 
and open them at 6 a.m. The bypass 
valves, continuously open, eliminate 


noise when the main valves open. 


Realize Steam Saving 


This 


during 1955. The saving in steam is 


installation was completed 
running over 13 percent. The im- 
provement in guest comfort and satis 
faction is attested by the fact that, 
whereas complaints were numerous 
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before the controls were installed. 


there are practically none today. 


Cooling is Economic Necessity 


While 


heating system, the Hilton manage- 


modernizing the existing 
ment was also fully aware of another 
problem, i.e.. the loss of revenue in 
the summer due to the absence of any 
cooling in 


guest rooms. The only 


air conditioning provided in the 
original building was a 300 ton in- 
stallation for the grand ballroom. So. 
a study was inaugurated of ways and 
means to overcome this situation. At 
the same time it became imperative 
to extend air conditioning to include 
all public spaces. 

The first step in this direction was 
1000 ton unit 


for all the public rooms. The original 


the installation of a 


300 ton unit was used to supply cool- 
ing to 350 bedrooms up to the 17th 
oor, making use of some existing 
shafts 


for ventilation of the Grand Central 


vertical originally designed 
railroad terminal tracks which run 
under the hotel, together with hung 
ceilings already available for ducts 


on certain floors. 


Install “*In-the-Wall” Units 


Conditioning the rest of the guest 
rooms and tower apartments wasn’t 
this easy. It would have been neces- 
sary. if a central system were to be 
used, to install a conduit system ot 


chilled 


under the windows. In either case. 


fan-coil units using water 
this would have involved changing 
from a steam to a hot water heating 
system. It would have meant consid- 
erable disturbance to guests. as well 
as extensive redecoration of rooms. 

Therefore, considerable interest 
was aroused in a proposal to install 
self contained heating and cooling 
units of the “in-the-wall” type in 
each room. 

An experimental unit was as- 
sembled and installed in the super- 
intendent’s office to test performance 
and to develop methods of installa- 
tion. It was one which would be con- 
nected into the existing steam lines 
for heating and contain its own com- 
condenser. 


pressor and air cooled 
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The results proved satisfactory and 
today 1000 such units are installed. 

In most of the rooms there were 
two convectors behind metal panels 
extending the full widths of the 
rooms. In each of these rooms, one 
convector was replaced with the cool- 
ing unit which contained a new in- 
tegral heating element. 

Preliminary calculations showed 
that the 
would be 8400 Btu per hr, but units 


having a capacity of 10,620 Btu per 


maximum cooling load 


hr, driven by 1 hp motors, were 


selected in order to provide extra 
cooling capacity when guests arrive. 

Cutting an opening through the 
outside wall to accommodate the in- 
tegral sleeve for housing the equip- 
ment was done as follows: The con- 
vector was removed first. Then a 
man on the inside cut out the brick 
at the same time as a man on the 
outside, using a motor driven thin 
abrasive cutting wheel. made a cut 
through the brick for the exact size 
of the sleeve. With an electric ham- 
mer he then knocked the brick into 
the room. The sleeve was set in place 
and caulked. 

Next. the chassis was put in the 
sleeve and the electrical and steam 
connections made. Finally, the unit 
front panel, made to exact dimen- 
sions. was installed. 

lt was found that a complete in- 
stallation could be made between 9 
am. and 5 p.m., so that there was 
no loss of revenue. In the four 
months from March to June 1956 a 


total of 450 units was installed. 


How Units Operate 


Since the heating element inside 
the cooling unit was larger than the 
original convector. the air flow from 
the fan across this heating coil re- 
quired operation only at low speed 
(800 rpm) for heating. On cooling. 
the fan operation is at 1050 rpm. 


A two-speed switch is reached 
through an access door and is set 
seasonally by hotel employees. 

To provide automatic temperature 
control, a self contained thermostat 
with a remote bulb in the air stream 
on each unit controls both heating 


and cooling operations. A  summer- 


winter switch inside the cooling unit 
is set on the winter position about 
December 1, so that the compressor 
will not run. It is set back in the 
spring to allow full operation. 

To prevent operation of the fan 
should there be no steam in the heat- 
ing element as may be the case 
if the main zone valve is off for any 
length of time — a fixed setting type 
of thermostat is wired into the heat- 
ing circuit, but is out of the circuit 
during the summer. 

Two throwaway filters are in these 
units: one for outside air, the other 
for recirculated or return air. 

It has been found necessary to re- 
place these filters once a month in 
summer and every two months in 
They 


and the work is scheduled so that it 


winter. are easily accessible 
is done continuously by the hotel's 
heating men. The cost of these filters 
comes to about $900 per year. 
The outside air dampers incorpo- 
rated in the units are set manually 
by hotel employees. These open to 
outside air in summer but are kept 
closed in winter. If a guest requests 
extra ventilation in winter, the maids 
and bell boys are allowed to open 


the dampers. 


System Pays Off 


At the start of this program the 
cost of these units installed came to 
about $800 each, but with experience 
and practice the cost dropped to 
$725 and the superintendent hopes 
that he may finally get down as low 
as $600. At that rate the total cost 
of all units would be about half the 
cost of a central plant installed in 
such a large existing building. 

The hotel employs a crew of six 
called the 


whose primary duty it is to take care 


men, temperature men, 
of the operation and normal mainte- 
nance of all heating, ventilating, and 
air conditioning equipment. 


Joseph kK. 


ing engineer for the heating control 


Blum was the consult- 


system. The air conditioning system 
was designed by Seelye Stevenson 
Value & Knecht. The air condition- 
ing units were installed by Edward 


B. Kearney. Ine. + 


ime) nN 
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Seek Solution to Problem 
of Ductility in Steam Piping 


BY R. W. EMERSON 


. . . containing welded joints at 1200 F 


Chief Metallurgist and Director 


WHAT 


in Type 347 austenitic stainless steel 


causes many of the failures 


piping adjacent to welded joints at 
high temperatures? What other ma- 
terials might prove more suitable for 
main steam piping service at 1050 F 
and above? 

Answers to these questions were 
sought in laboratory tests of the 
plastic ductility of austenitic piping 
containing welded joints at 1200 F. 
This investigation of the capacity to 
withstand plastic strain without frac- 
ture had four main objectives: 

1) To determine if low ductility 
failures could be induced in Type 
347 heavy wall welded tubular joints 
under simulated service testing. 

2) To study the effect of base 
metal grain size on the fracture duc- 
tility as measured by specimen 
elongation. 

3) To establish, if 
metallurgical treatment which would 


possible, a 


improve the hot plastic ductility 
across the welded joint such that it 
would be more receptive toward the 
acceptance of additional _ plastic 
strain without failure. 

1) To determine and compare the 
behavior of Type 316 with that of 
Type 347 under similar testing con- 
ditions. 

Findings are summarized here: 

1) Weld-heat-affected-zone service 
failures in Type 347 piping which 
occur at the outside diameter and 
progress toward the inside diameter 


This article is adapted from a research rep 
presented at a recent national meeting f th 
American Welding Society. 


’ 
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Research Engineer 
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were duplicated by simulated high 
temperature service testing of welded 
tubular specimens. 

2) Increasing the solution treating 
temperature, and therefore the grain 
size of both Types 347 and 316, re- 
sulted in a general decrease of the 
room temperature tensile strength, 
yield strength and Brinell hardness, 
and an increase in percent elonga- 
tion and percent reduction of area. 

3) Room temperature ductility de- 
creased in Type 347 when heated 
to 2300 F as compared to 2100 F. 
Since this loss in ductility was not 
observed in Type 316 material, Type 
347 may be more susceptible to 


structural damage than Type 316 
when subjected to high temperatures, 
including those from welding. 

1) A slight increase in the room 
temperature yield strength was noted 
in Type 316 when solution treated 
at 2100 F 
and 2300 F. 

5) The 1200 F 


Type 347 tubular specimens contain- 


as compared with 1900 
yield strength of 
ing as-welded joints was found to 
be lowered as the solution treating 
temperature was increased. 

6) The 1200 F 


Type 347 tubular specimens contain- 


yield strength of 


ing welds which were post weld heat 
treated at 1900 F was found to be 
5000-8000 psi 
welded specimens. 

7) The 


welded tubular Type 347 specimens 


lower than the as- 


plastic ductility of as- 
was found to be less than 0.1 in. in 
20 in., with ductility decreasing as 


the base metal grain size increased. 
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8) The plastic ductility of welded 
Type 347 tubular specimens given a 
1900 F post weld heat treatment was 
found to be at a level of 0.20 in. in 
double that of the as- 
welded specimens. 

9) The 1200 F 


as-welded tubular 


20 in. or 


yield strength of 
Type 316 speci- 
mens was found to be considerably 
lower than the values observed for 
Type 347. the shape of the curve as 
a function of base metal heat treat- 
ment, following closely that obtained 
on sper imens tested at room tempera 
ture. 

10) The 1200 F 
Type 316 


yield strength of 
tubular specimens con- 
taining welds which were post weld 
heat treated at 1900 F was found, as 
in the case of Type 347 specimens. 
to be lower than the as-welded spec I- 
mens. 

11) The plastic duc tility of welded 
Type 316 tubular specimens given a 
post weld heat treatment of 1900 F 
was found to be slightly greater than 
that for corresponding specimens in 
the as-welded condition. The as- 
welded Type 316 specimens, how- 
ever, were found to exhibit 1200 F 
ductility at least equal to that ob- 
tained in Type 347 specimens given 
a post weld heat treatment. 

12) Tack 


giving rise to 


welds and arc strikes 
microfissuring 

metallurgical notches as well as 
sharp changes in cross sections, such 
as short radius fillets, undercut, im- 
heavy cover 


proper blending of 


passes into the adjacent base metal 
mechanical notches giving rise 
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to stress concentration, may readily 
lead to premature stress rupture fail- 
ures in austenitic materials and par- 
ticularly in the Type 347 analysis. 
13) Tubular specimens of both 
Types 347 and 316 were welded with 
Croloy 16-8-2 and tested in the as- 
welded condition. The plastic duc- 
tility obtained using Type 316 base 
metal was found to exceed 0.20 in. in 
20 in. and based on these tests, there- 
fore, indicated satisfactory _ per- 
formance. Duplicate tests made using 
Type 347 base metal, however, re- 
sulted in failure from the ID toward 
the OD along the line of fusion. Al- 


though the results were totally un- 
expected, it is believed that the re- 
sults warrant additional study. 

14) Base metal fissuring adjacent 
to welds was found in both Types 
347 and 316 prior to high tempera- 
ture testing. Results of these tests 
indicate that 
liquation theory is applicable. The 
results indicate that Type 347 is 


the grain boundary 


much more sensitive to fissuring in 
the temperature range of 2300-2450 
F than is Type 316 material. 

15) Standard guided bend tests 
removed from both Types 347 and 
316 tubular specimens after high 


temperature testing were found to 
have adequate temperature 
ductility. 

16) A 
presented which is based on the sum- 
mation of all stresses acting upon a 
given area at a given temperature 


room 


mechanism of failure is 


for a given time. For a given operat- 
ing temperature, stress rupture fail- 
ures will occur with decreasing time 
as a function of increased stress ap- 
plied. Localized areas of high stress 

regardless of the origin of the 
stress — will fail prematurely, if the 
material has no capacity to absorb 
this stress by plastic deformation. 4 





Freezing in Towers, Condensers Poses Serious Problem 


. . during winter operation 


WINTER OPERATION of cooling towers 
and evaporative condensers poses 
serious problems of freezing and ice 
formation, warns Dr. Sidney Suss- 
man, chief chemist, Water Service 
Laboratories, Inc., who suggests a 
number of techniques for avoiding 
these troubles. 

He points out that winter opera- 
tion of this type of equipment is in- 
creasing rapidly because of its wider 
use in air conditioning systems, the 
intermittent operation of such sys- 
tems even during cold weather, and 
the year “round use of air condition- 
ing for special locations such as elec- 
tronic computer rooms. 

In general, ice formation during 
winter operation may be prevented, 
controlled, or removed by varying 
the method of operation of the cool- 
ing tower or evaporative condenser. 
In many cases this must be done 
merely to prevent the circulating wa- 
ter from getting too cold. Dr. Suss- 
man suggests three operational 
schemes for winter operation: 

1) Normal circulation with both 

sprays and fan in operation 

2) Sprays on but fan off 

3) Neither sprays nor fan oper- 

ating. Water flow is bypassed 
through the pan of the tower. 


Some installations make use of all 
three of the above procedures at dif- 
ferent times. Or, the procedures are 
modified by using the cooling water 
temperature to control a thermostatic 
valve which varies the amounts of 
the circulating water going to the 
sprays and to the pan. 

The prevention of freezing in ex- 
posed circulating water lines when 
the cooling tower or evaporative con- 
denser is not being operated can best 
be done by mechanical methods. 

One technique described by the 
chemist is to use a sump or a surge 
tank indoors. The equipment is ar- 
ranged so that every time it is shut 
down or every time the water tem- 
perature falls below a specified mini- 
mum, say 35 F, the contents of the 
outside portions of the system drain 
into the surge tank. In most such 
installations, during winter operation 
the cooling tower pan or evaporative 
condenser does not contain the same 
depth of water as during summer op- 
eration. Instead, the pan drains com- 
pletely as soon as the circulating wa- 
ter flow is shut off. 

A second technique for protection 
of exposed water lines from freezing 
is to wind about them thin copper 
steam tubing or electrical resistance 


wire, and to cover this with insula- 
tion. The lines can then be heated 
by steam or electricity, controlling 
the application of the heat with a 
thermostatically controlled switch or 
valve located at the coolest spot in 
Such 
generally set to start the heat when 


the system. installations are 
the water reaches about 35 F and to 
shut it off when the water gets to 
about 40 F. 

It is usually not necessary to pro- 
tect the cooling tower pan since the 
formation of ice in it will cause no 
damage, although in some cases the 
pan is also heated by the same meth- 
od in order to insure against freez- 
ing completely and thereby inter- 
fering with water flow when the 
equipment is to be operated. 

When 


the use of cooling towers or evapo- 


air conditioning requires 


rative condensers during winter 
weather, ice formation and freezing 
damage can be minimized by simple 
changes in the method of operation, 
Dr. Sussman says. When it appears 
that winter use will be necessary, 
the operation of the cooling system 
should be analyzed well before freez- 
ing weather sets in, in order to allow 
time for making any necessary me- 


chanical changes. + 
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FALSE CEILING installed beneath existing ceiling forms hallway duct which conveys 
cooled air to offices through existing transoms. Evaporative cooling unit is installed 


on platform against outside wall at rear of building 


Corridor Duct Supplies Evaporatively 


Cooled Air Through Office Transoms 


EVAPORATIVELY COOLED AIR is dis- 
tributed through a furred-in ceiling 
space to the offices of the Combined 
Metals Reduction Co. on the second 
Hoor of the Felt Bldg. in Salt Lake 
City. 

In planning this system, it was 
decided to put the building’s existing 
high ceilings to some practical use. 
There was 11 ft of headroom along 
the hallway. To utilize the excess 
space, carpenters secured a row of 
2 X 4 in. headers from wall to wall 
across the 7 ft wide hall 3 ft below 


the existing ceiling. Then they 
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faced the headers with pressed wood 
panels, This formed a false ceiling. 
which in turn formed a duct 7 ft 
wide by 3 ft deep and 100 ft along 
the length of the hall. 

In conjunction with the construc- 
tion of the duct, the crew erected a 
platform snug against the outside 
wall at the rear of the building 
along the hallway window. Then an 
evaporative cooling unit was mounted 
on and secured to the platform. 

A water pipe line was connected 
to the unit and a sheet metal duct 
connected the hallway duct. 


February 1958 


An occupant of any office in the 
18 room suite now has independent 
temperature control. He regulates 
the room to his satisfaction simply 
by opening his transom to the width 
necessary to admit the desired vol 
ume of cooled air being admitted 
through the duct. 

The duct comes to a dead end at 
the far end of the hall. This enables 
the fan, moving 12,000 cfm of air. 
maintain a slight 


to build up and 


but constant pressure inside. Pet 
sonnel working in the different of 
fices report no noticeable tempera 
ture variation once their own tran 
som is opened to the desired width. 
regardless of how many other tran 
soms may be later opened, closed, or 
further adjusted. During summer 
months when outside temperatures of 
100 F prevail, the average tempera 
tures inside the building 
desired from about 75 to 80 F. This 


25 F drop is achieved in about 1 hr 


range as 


from the time the fan is turned on 
In wintertime, the cooling unit 


off and the fan 


duct system may be used for forced 


can be shut and 
air ventilation. 


Upkeep and 


the installation are 


repair problems in 


virtually non- 
existent. 
Ducts of the 


constructed on the 


have 
first 


and basement floors of the building 


same_ type 


since been 
and connected to a warm air furnace 
to provide heating. 

The evaporative cooling unit as in 
stalled can be expected to operate 
most effectively in arid climates. Hu- 
midity control in Salt Lake City 
has been no problem. A small, built- 
in pump meters water into the evap- 
The 


varied if 


orative cooler. amount of wa- 


ter can be desired, but 
so far no one has felt the need for 
readjusting the pump from its origi- 
nal setting, regardless of the weather 

For satisfactory operation of a 
similar system in humid areas where 
moisture content of the air is con- 
tinually near the saturation point, a 
conventional refrigeration unit at the 
head of the duct may be installed to 
provide the cooling effect. 

The air conditioning engineer and 
contractor was the Jensen Construc- 


tion Co. = = 
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Safety Takes Top Priority 


In Heating, Cooling Atom Lab 


Radiological research work requires that each 
floor be heated, air conditioned by its own sys- 


tem—using 100 percent outdoor air. 


BY W. O. MILLER 

Heating and Air Conditioning 
Engineer 

Rosener Engineering, Inc. 
Engineers and Architects 


DESIGNING a heating and air con- 
ditioning system to meet the safety 
requirements of an atomic laboratory 
is no mean task. Such was the case 
with the U.S. Naval 


Defense Laboratory in San Fran 


Radiological 


cisco, which is seeking ways to pro- 
tect installations and civilians from 
the dangers of radiation in an atomic 
attack. 

From 128 finished drawings has 
cmanated a system versatile enough 
to provide heating and air condi- 
tioning for office and laboratory 
spaces. a large area for the mainte- 
nance of animals, a machine shop. 
an auditorium, and a large cafeteria. 


The windowless. six-story. con- 


CONCRETE, WINDOWLESS LAB, devoted to study of protection from radiation 
in atomic attack, has ventilation requirements ranging 50 to 14,000 cfm for 490 dif- 


ferent sized rooms 


crete building measures 415 ft long. 
109 ft wide, and 96 ft high from the 
first foor level to the cafeteria floor 
level. The windowless feature, incor- 
porated primarily to provide maxi- 
mum wall area for laboratory 
benches, also provides a degree of 
blast protection to personnel and 
equipment in case of explosion or 
like hazards. 

Approximately 15 percent of the 
building area is taken up by corri- 
dors, escalators, elevators. stairwells. 
and mechanical equipment rooms. 
The remainder is used for offices 
laboratories, shops, an auditorium. 
animal rooms, a cafeteria, and other 
purposes. This space is partitioned 
into about 490 different sized rooms. 
with individual ventilation require- 
ments varying from 50 to 14,000 
cfm. 

With safety requirements a high 
level need, much equipment of this 
nature has been provided, including 
emergency lighting systems, special 
showers for personnel working in 
laboratory areas, special filters for 
air from laboratory areas, automatic 
fire dampers and extinguishers, auto- 
matic alarms, and other equipment 
or apparatus needed to afford maxi- 
mum protection, not only for the 
occupants, but for the building and 
its equipment as well. 

Outdoor air is delivered to the 
building at the rate of 482,000 cfm. 
All but 


filtered, heated, and/or cooled as 


17,000 cfm is adequately 
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required before being delivered to 
the 490 rooms or areas. 

This quantity of air is much great- 
er than normally required for the 
average building of equal volume. 
This quantity is needed since the 
structure contains a great many lab- 
oratory hoods that require an aver- 
age of 1000 cfm each. Some rooms 
contain only one hood, while others 
may have two, three, or perhaps 
more. Therefore. it is the number of 
hoods, at 1000 cfm each, that create 
the large demand for air. This is a 
100 percent outdoor air job. 

The air is supplied to all areas 
through low velocity air duct sys- 
tems, with adjustable type ceiling 
diffusers. The largest duct measures 
115 in. wide X 36 in. deep. 

Air distribution is direct to all 
corridors and direct to some rooms. 
and from corridors to some rooms, 
and a combination of direct to and 
from corridors to some rooms. In 
other words, all air supplied to cor- 
ridors is used either wholly or in 
part by some of the rooms. 

This method is another safety 
feature in that all corridors have a 
plus pressure in relation to the rooms 
so that the air in any room cannot 


escape into the corridor. Laboratory 
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rooms are given added consideration 


toward keeping them negative with 
respect to the corridor on which 


they face. 


Balanced Air Needs Critical 


This matter of air distribution be- 
came quite a design problem. There 
are, other than the corridors, 190 
rooms with all direct supply air and 
200 rooms that are supplied from 
the corridors only. The remaining 
100 rooms are supplied partly by 
direct supply and partly by corridor 
air. 

The exhaust air duct systems had 
to be carefully balanced in relation 
to the supply systems to maintain 
the proper pressure difference so 
that corridor air would always flow 
into the rooms through louvers in 
the doors. In a few instances addi- 
tional wall louvers were added to 
supplement an_ insufficient door 
louver net area. 

This method of air distribution 
made it necessary to supply air to 
corridors in quantities greater than 
normally required. Careful design 
analysis did, however. keep it to 
the very minimum, thereby avoiding 


undue air movement in the corri- 
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ALL AIR delivered to 490 dif- 
ferent rooms and to corridors 
is first passed through temper- 
ing coils, then through reheat 
coils. Shown here are piping, 
ductwork where this is accom- 
plished 


OF al U.S. Na pr grapr 


dors so that highly satisfactory re- 
sults are achieved. 

Air noise levels in areas that re- 
quire exceptionally large quantities 


of air are obviously higher than 


other areas where air quantities 


are in line with normal require- 


ments for heating and ventilating. 


Maintain Mean Temperature 


The heating of all air delivered 
to the rooms is first passed through 
tempering coils and then through 
coils. The 


controlled by thermostats located in 


reheat reheat coils are 
the corridors. 

Except for 11 rooms with special 
requirements, there is no individual 
room temperature control. The rooms 
are supplied with air whose tem- 
perature has been evaluated at six 
different locations in the corridor of 
each floor and then averaged to 


maintain a satisfactory mean ail 
delivery temperature. 

This became a problem where the 
laboratory rooms with hoods were 


involved, since there were many 
cases where a room without hoods 
required, for example, only 500 cfm 
of air and an adjacent room of equal 


area and with two hoods required 
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2000 cfm. This problem was met by 
raising the mean average tempera- 


ture in the corridors involved 


Remote Steam Supply Source 


Steam for heating and other pur- 
poses is brought into the building at 
an average pressure of 125 psig 
through underground piping _ that 
connects with the main steam system 
serving the San Francisco Naval 
Shipyard. The maximum demand for 
this building is estimated to be 
38,500 Ib per hr of steam of which 
27,000 lb per hr is available for 
space heating requirements. 

The steam for space heating is 
reduced to 5 psig. There are other 5 
psig steam requirements and a few 
others for steam at 80 and at 50 
psig. All recoverable condensate is 
pumped back to the steam generat- 
ing plant through a system of con- 


densate return piping. 


Serve Special Cooling Needs 


Cooling of all air delivered to the 
rooms is accomplished by refrig- 
erant No. 12 equipment. There are 
about 11 rooms that are air condi- 


tioned to the extent that they are 


required to have temperature and 
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humidity conditions maintained at 
fixed values. In these rooms a wide 
range of temperature and humidity 
conditions is required for testing 
and/or research at some _predeter- 
mined condition within the practical 
range of equipment limitations. 

All other rooms or areas are under 
temperature control only and, like 
the heating system, do not have in- 
dividual room control. The one ex- 
ception is the isotope storage room 
which has its own cooling and heat- 
ing system located in its own small 
machinery room. Year round tem- 
perature control only was estab- 
lished as a design requirement and 
was so provided. Humidity control 
was not considered necessary and 
was not provided, but use has indi- 
cated that it may be necessary to 
provide it in laboratory areas. The 
possibility of furnishing humidity 
control throughout the building is 
also under consideration. 

Temperature control for cooling. 
as for heating, is accomplished 
through evaluating the temperature 
of the corridor air at six locations 
on each floor and averaging it. 


The load 


rooms that are under a maintained 


requirements for all 


temperature and/or humidity are 


met by equipment that will provide 


STEAM for heating, other pur- 
poses enters building at 125 
psig through underground pip 
ing connected to main steam 
system serving San Francisco 
Naval Shipyard. Steam for space 
heating is reduced to 5 psig 
Shown are steam and conden 
sate lines, other piping in base 
ment 
Official U.S. Navy pi 


about 30 tons of refrigeration. The 
other areas are supplied by equip- 
ment that will provide about 708 
tons. 

This value requires some qualifi- 
cation in that it was never intended 
that a fixed temperature be main- 
tained throughout the entire summer 
season. It was reasoned that if the 
system maintained an average inside 
temperature of 80 F when the outside 
air temperature was 90 F occupants 
would be fairly comfortable. Actual- 
ly, 90 F for the San Francisco area 
occurs only a few days out of the 
year. Since this installation is a 100 
percent outdoor air job, a rapid rise 
of air conditioning tonnage require- 
ments develops as the outside air 
temperature and humidity rise. This 
requirement is without any  con- 
sideration of the internal heat load 
of the building. The tonnage installed 
is a compromise based on a careful 
evaluation of cost, weather, and other 


available data. 


Controls Not Localized 


The temperature and humidity 
control systems for all requirements 
are of the pneumatic type. They in- 
clude all the necessary thermostats. 
motors, valve 


humidistats, damper 
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motors, accumulators, flow control 


thermometers, 
bulbs, 


accessory 


devices, pressure 


vages, averaging interlocks. 


dev ices. 
of the building 


ind other 
Since each floor 
and each system on each floor was 
required to be isolated and operated 
as an independent unit, it was found 
too costly and impractical to install 
a central type control panel. A cen- 
tral fan control panel is provided in 
the security office adjacent to the 
lobby, however. This panel permits 
manual control when required, such 
as for operation of exhaust fans only 
ou the emergency power circuit. 
All the control apparatus is easily 
accessible to trained personnel eithe: 
available on the premises or those 
maintained in San Francisco by the 
equipment vendor for installation or 
service requirements. The greatest 
possible simplicity is manifest in the 
control system and, as a result, ad- 
justment and/or servicing has been 
relatively easy and infrequent. 


Filter Exhaust Air 


The requirements for filtering of 
air are rigid — in particular, the air 
exhausted from the building. All ex- 
haust hoods in laboratories are 
equipped with filters of the type re- 
quired to meet each hood’s special 
The 


room air system is also equipped 


requirements. isotope storage 
with special type filters for the same 
reason. 

The air supply filters, on the other 
hand, are high efficiency, viscous 
medium, permanent, washable type 
that about 20 X 20 in. 


square. The filtering medium is fire- 


measure 


proof and moisture resistant. 


Two Buildings in One 


Actually, the structure is two 
buildings in one that are joined end 
to end with a concrete partitioning 
wall with free access between them 
through in-line corridors. Doors in 
the corridors make it pessible to iso- 
late one building from the other when 
desired or required. While there is 
continuous interbuilding transit of 
personnel, each building is a separate 
unit and, from a heating and air con- 


TABLE 


i—HEATING AND AIR CONDITIONING EQUIPMENT 


schedules for 


building increments Nos. 1 and 2 are listed here 





Increment No. 1 


Type of equipment 


I xhaus 
Tempering coils 


Reheat coils 


Refrigerant No 


coils 


Refrigerant No. 1 
with condensers 


Cooling towers 


Condensing water pumps 


Condensate pump and receiver 


Room air cor 


compressors 


ditioners withou 


Location 


on each of 6 fi 
machinery rooms 


basement machiner 





Increment No. 


equipment 
Air supply 
with heating and doubl 
couls 


Exhaust fans 


Tempering coils 


Refrigerant No. 12 compressors 


with condensers 


Condensing water pumps 


Condensate pump and receive 


Cooling tower 


package type units 
} 


1 Machinery rooms on 6 floor levels 


machinery rooms on 6 floor levels 


ment machinery 
achinery 1 


basement m 


r f 
root 





Note: Filters and temperature control eq 


ditioning standpoint, each floor of 


each building or increment is also 
separate from the other. 

Every floor of each building or in- 
crement has its own heating, cooling, 
and ventilating system with a sepa- 
rate machinery room for each sys- 
tem. 

The two buildings, as such, are 
identified as increment No. 1 and 
increment No. 2. The heating and 
air conditioning equipment is appor- 
schedules for 
These 


schedules are listed in Table 1. 


tioned according to 


each of these increments. 

Increment No. 1 comprises 309 ft 
of the total 415 ft of overall length, 
352,000 cfm of the 482,000 cfm 
total air handled, 27,000 |b per 
hr of the 38,500 lb per hr total 
steam required, 545 tons of cooling 
of the 738 tons total required, and 
380 rooms of the 490 total 
that are heated, cooled or completely 


rooms 


air conditioned. Increment No. 1, be- 
ing the larger, contains the main 
entrance and all the escalators. 


This does not. however. minimize 


Heating, Piping & Air Conditioning, February 1958 


pment are no 


the importance of increment No. 2. 
On a per square foot of floor area 
basis they are on a par. On that 
basis size difference becomes irrele- 
vant. 

There exists as a part of this lab- 
oratory facility another entirely sepa- 
rate, much smaller building known 
as the high voltage accelerator build- 
ing in which is located a van de 
Graaff generator used in connection 
with the 


building. 


work done in the large 


That 
equipped with two separate air con 


building is also 
ditioning systems; one for the gen- 
for the few 
small 


erator room and one 


offices and one laboratory 


room in the building. 

The facility is an important part 
of the overall picture. But relatively, 
the air conditioning is comparatively 
small and, therefore, not included as 
a part of the narrative covering in- 
crements Nos. 1 and 2 of the large 
laboratory building as a whole. + 


The pinions, observations, and conclusion 
contained in this article are those of the writ 
ame arily those of the Navy Dept 


mot meces 
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The Law 


and Your 
Profits 


BY WILLIAM HURD HILLYER 


Contractor’s Bookkeeping Shortcut 


Proves Expensive Proposition 


SHORTCUTS in bookkeeping are poor 
business practice. Especially so are 
those involving failure to enter all 
cash payments. While the following 
case was won by the heating, piping, 
and air conditioning contractor, it 
contains a moral for bookkeeping 
methods, particularly when govern- 
ment subsidies are involved. 

E. Z. Winsum performed heating, 
piping, and air conditioning work 
amounting to $130,000 for the Ark 
Hotel, 


Overall. By agreement, Overall was 


under general contractor 
to settle monthly with Winsum for 
all monies due. 

Overall and the hotel secured ad- 
vances from the Reconstruction 
Finance Corp. based upon expendi- 
tures, which included the payments 
to Winsum. Monthly statements were 
submitted by him and were care- 
fully checked by the general con- 
tractor. Adjustments were frequently 
made at that contractor’s request. 

Overall fell behind in his pay- 
ments to Winsum. Eventually, Win- 
sum submitted a complete account 
showing a balance due him of ap- 


$12.000. In 


foreclose a lien for this balance. 


proximately order to 


WILLIAM HURD HILLYER, author of this 





regular feature, is a contributor to a num- 
ber of banking and financial publications 
and has written several books on business. 
He has an extensive practical legal and 
financial background. 

This series presents actual cases. All 
names are fictitious. It should be remem- 
hered that laws vary in different states. 
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Ark Hotel and 


obtained a full judgment. 


Winsum sued the 


Appealing to the state supreme 
court, the hotel contended that the 
lower court improperly charged it 
with the cost of repairs and replace- 
ment of certain parts, which were 
alleged to have been defective. In 
maintaining that it should not have 
been so charged, the hotel relied 
upon the general principle that a 
contractor, under a cost-plus agree- 
ment, is not entitled to charge for 
the cost of doing work over even 
though that work had been caused 
by defective parts. 

The supreme court pointed out 
that the lower court had apparently 
concluded that most of such extra 
work had been necessitated either by 
Overall’s own negligence or by that 
of the electrical contractor in failing 
to properly hook up an electrical oil 
safety switch. This neglect was 
shown to have resulted in ruining 
parts of Winsum’s installation. 

The hotel 
the supreme court that it was never 
credited for a payment of $7191.00, 


which it had made by check, and 


further contended to 


that Winsum had failed to properly 
credit the hotel with $60.00 of the 
replacement amount, allowed by the 
manufacturer. 

According to Winsum under cross 
examination, Overall “paid cash. . . 
at that time for a truckload of pipe 
that had been delivered during the 


month.” This was done so as to “get 


the receipted bills to submit to the 


government . and my bookkeeper 
handled it as a cash item, because 
it had never been posted.” 

In response to a question, Winsum 
testified that the transaction was not 
entered on the books at any time 
as part of the contract. 

The supreme court conceded that 
the factual issues “were determined 
by the lower court on testimony that 
is to some extent conflicting.” Never- 
theless, the judges were unable to 
say that the lower court’s findings 
were against the preponderance of 
evidence. 

Judgment was therefore affirmed 
in favor of Winsum for the amount 
of his claim, less the $60.00 not ac- 
counted for. 

Winsum might have foregone the 
supreme court trial had he not with- 
held the cash item from his books. 
The lower court, in the opinion of 
the supreme court, probably con- 
sidered it significant that Winsum 
accepted monthly statements over a 
period of four years, without indica- 
tion that proper credit had not been 
given to him. 

The court pointed out that, al- 
though the general contractor ap- 
peared to have in his possession at 
the trial all the hotel’s checks and 
the various vouchers issued in con- 
nection with the project, he offered 
no tangible evidence to contradict 
the hotel’s explanation of the check 
for $7191.00, nor did he deny de- 
livery of the pipe as indicated by the 


hotel. = 
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How to Find Pressure Drop, 


Select Best Pipe Size 


BY J. F. WATERS 


Assistant Design Engineer 
Ewbank & Partners, Ltd. 
Consulting Engineers 


Goop compressed air practice demands that the 
pressure drop between the receiver and the power 
tool to which it is connected does not exceed 10 
percent of receiver gage pressure. Sizing pipe for 
these lines or choosing a pressure drop for a se- 
lected drop for a selected pipe size may be accom- 


plished using the following equation: 
Pd = [0.1025 (g)? L)/{rd*"] 


where: 
Pd pressure drop, psi 
flow rate of free air, cfs 
pipe length (or, more usually, equivalent 


pipe length, i.e., pipe and fittings), ft 


ratio of compression at pipe entrance 
pipe inside diameter, in. 

This equation is valid for pressure drops not 
exceeding 10 percent of pipe entrance absolute 
pressure. 

The ratio of compression at the pipe entrance is 
the pipe entrance absolute pressure divided by 14.7 
psia. Hence: 


where: 


P, pipe entrance gage pressure. 


Using Q instead of gq, and P, instead of r, we 
get: 
Pd [0.1025 (Q*/3600) LI/[L(P: + 
(14.7)d*")_ psi 
Free air is air at 14.7 psia and 68 F at a given 
volume. If we know only the volume of air at as 
compressed pressure and temperature, we can cal- 
culate the free air using the formula: 


P.V./T. PV »/T 


This can be transformed into: 


Q [528 Vi (Pi + 14.7)1/114.7 (7, + 460) ] 


cu ft of free air 


where: 


Q = equivalent volume of free air 

V; actual volume of as compressed air, cu ft 
P, actual pressure of as compressed air, psig 
A temperature of as compressed air, F 
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. . . for compressed air piping 


This equation is accurate for commercially dry 
air, i.e., air which has passed through an after- 
cooler at the compressor location. 

Reverting to Equation la we see that pressure 
drop varies directly as L and Q*/3600, and in- 
versely as d**'. Thus, the most important single 
factor is the pipe size. This is illustrated by the 
fact that halving the pipe size increases the pres- 


sure drop by more than 30 times. 


How to Use Chart 


Equation la has been adopted by the Compressed 
Air and Gas Institute as a standard formula for 
computing pressure drops. The chart on the next 
page has been prepared using this equation as a 
basis. Here’s how to use it: 

Feed the values of ?;. Q and L applicable to a 
particular pipe into the chart via vertical line ¢ 
to give point of intersection on the vertical line ¢ 
as shown in the example. Now a pressure drop 
can be determined for a planned pipe size or cor- 
rect pipe size for an allowable pressure drop. by 
and Pd 


scales while using the intersection point on ( 


using a straight edge up or down to d” 


as a pivot. Always remember that Pd must not 
exceed 10 percent of (P, + 14.7) psia. 

If the volume of free air is not known only 
P., ¥;3, end 7; use either Equation 2 or the 
chart for converting compressed air into free air. 

To find the equivalent pipe length if the pro- 
posed installation includes various fittings. refer to 
manufacturers’ literature regarding equivalent 
lengths of such items. 

Consider two examples to illustrate the use of 


the chart. 


Example | 


A 114 in. Schedule 40 steel pipe, 40 ft long. 
carries 250 cfm of free air from a receiver with 
air at 100 psig to a power tool. What is the pres- 
sure drop between receiver and tool? 

Using a straight edge, connect 100 psig on the 
P, scale to 250 cfm on the Q scale. Project to inter- 
sect vertical line C,. Connect the intersection point 
on C, to 40 ft on the L scale and project again to 
intersect the vertical line C.. Connect the intersec- 
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HPAC DATA SHEET 
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< 
b= 
< 
a) 
U 
< 
a. 
a 


(pipe @ntrance) 


lion point on C, to the 114 in. Schedule 40 pipe 
graduation on the d” scale and project, finally, to 
intersect the pressure drop scale ?d at 1.62 psi, 


the pressure drop between receiver and tool. 


Example 2 


For Example l it is required to limit pressure 
drop between receiver and tool to 0.4 psi. What is 
the best pipe size to use? 

Proceed as in Example l and obtain the inter- 
section on C.. Connect this intersection point to 0.4 
psi on the ?d scale and read pipe size on the d” 


scale. In this case d” lies between 144 and 2 in. 


and, therefore, use should be made of a 2 in. pipe. 

For values of Q greater than 1000 or less than 
12.5, the chart can be used provided that the pres- 
sure drop is proportional to Q? and that the solu- 
tion obtained by using some other value of Q be 
multiplied by the ratio: 


(Q/actual value used on O scale) 


De Pidastees 1cvu Fe of 
Free aw i cu Fe 


air at 4 7 psia & 6a’: 


6o- 4 


$5~ 1000] 


$0- 1500 4 


2000- 
48- 4 
~00-4 
40 - - 40004 


4 
5000 


3S - 4 


10.000 
ie! id 


Fe. 
Ps pipe lengeh 


p-s.i (or ‘pe ) 
(Pressure at) iSfr al al 
Q Pm (lengeh) 
c Fm (free air) Cy 

















For example, if Q in Example 1 had been 2500 
instead of 250, 250 on the a scale could be used 
und multiplied by the pressure drop obtained by 
(2500 /250) 


for 2500 of 162 psi. (As this exceeds the receiver 


100, giving a true pressure drop 


pressure by much more than 10 percent, a 114 in. 
pipe should not be used and a larger size tried.) 

Similarly, if when feeding values of Q and L 
into the chart it is found that C, or C. cannot be 
intersected, QO or L can be reduced or increased to 
some convenient multiple. Then divide or multiply 
the value of Pd obtained by the appropriate ratio 
for QV. or (L/length used). as the case may be. 

As an alternative to employing a ratio factor. 
in some cases it may be possible to obtain results 
by extending the vertical lines C, and C. from 
the extreme top to the extreme bottom of the chart 
by adding lines. 

For the free air consumption of equipment, refe1 
ence should be made to data available from manu 


+ 
+ 


facturers. 
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ASHAE — A Membership Corporation 


Our Society is a membership corporation which is chartered in the state of New York. 
As such it is a society of professional engineers engaged in a wide variety of activities 
dealing with the arts and science of air conditioning, heating and ventilation. I recently 
made the following analysis of the budget adopted by Council in October, 1957, for the 
fiscal year 1958 to study the sources of income and the magnitude of financial participation 
by the average member in these activities. Since the budget is balanced the income and 
expenditures are anticipated to be $706,995.00 for approximately 11,300 members. 


Schedule Average Member 


Dues & Admission Fees 
Publications 

Investments & Other Receipts 
Contributions 
General Fund 
Research Reserve 
Cc s ate __:) ch 





Schedule 
Meetings, Chapters & Committees 
Publications ” 


F 24.60 
Admission Fees to Reserve 8,000 0.75 


TOTAL $706,995 $62.60 
_RESEARCH INCOME Average Member 





99,440 

Reserve from Exposition 48,190 
Contractual 21,160 
TOTAL $277.870 


1957 NET WORTH — $582.964 Average Member — $51.60 


I found it interesting to note that the average member is participating in the Society's 
activities to the extent of $62.60, while contributing $25.80 directly thereto through dues and 
admission fees. All this has been accomplished with a dues structure that has remained 
fairly constant since 1925 at $25.00 per member except for an equivalent increase of $2.00 
in 1955 when the Journal subscription was made optional. In Research the member contri- 
bution is about 39 percent of the total and 61 percent is obtained from Contributions, Expo- 
sition and Contractual. Another interesting item is that the Net Worth for the average 


member has grown to $51.60. 


Attention is directed to the fact that it was necessary to transfer $18,465 from the Gen- 
eral Fund to Income to provide a balanced budget. 


As a membership corporation the Society is solely owned by you—the membership 
and you elect the Council to direct its operations for the purposes set forth in the Charter. 


Heating, Piping & Air Conditioning, February 1958 








Design of High-Temperature Water 
Systems for Military Installations 


By 


C. A. Carter and B. L. Sturdevant 


Mr. Carter is Special Assistant to Chief, Military Design Branch, Omaha District, U. S. Army C of Engineers, 
Omaha, Nebr., and Mr. Sturdevant is Head, Mechanical Engineering Department, Stanley Eeoleewinn Co., Mus- 


catine, Ia. A presentation at the S$ jum on 


AMERICAN SOCIETY OF HEATING AND AIR-CONDITIONING ENGINEERS, Pittsburgh, Pa., 


LTHOUGH one does not subscribe to all of the claims 
A at times made as to the advantages obtained through 
the use of high-temperature water systems, there are, for 
specific installations, certain application advantages which 
have demonstrated the worth of these systems. The first 
problem in design, therefore, is to establish the specific 
requirements of the installation under consideration and 
to determine that these requirements are compatible with 
the advantages to be obtained through the use of a high- 
temperature water system. 


System Selection Factors 


The first step is the determination of the amount, type, 
location and characteristics of the loads to be served. 
Amount of the load, load factor, peak demand and re- 
quirements for pressure’ and temperature will affect selec- 
tion of the type of system and equipment. The location of 
the load may be one of the determining factors in selec- 
tion of either a steam or high-temperature water system. 
For loads located near the plant or for more concentrated 
distribution systems the costs for a steam distribution 
system will be comparable to or less than those for a high- 
temperature water system of equivalent design. However, 
as the distribution lines extend away from the plant for 
greater distances the costs of steam distribution very soon 
become equal to high-temperature water, and as the size 
and length of the system expand, initial costs are in- 
creasingly in favor of high-temperature water. 

The United States Air Force has adopted a policy of 
using high-temperature water for all new plants requiring 
a capacity over 30 million Btu per hour. This criterion 
is based on economic studies and observation of plant op- 
eration, and is in the area where plant sizes and costs 
should become competitive. However, it is only an ap- 
proximation of the point of economic justification. Conse- 
quently, each installation should be studied for its in- 
dividual requirements and the type of system selected only 
after adequate comparison and economic studies of the 
alternatives have been made. 


First Cost Figures 


Studies of costs of plants for a number of military in- 
stallations have, in general, indicated the following. 
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h-Temperature Water at the 64th Annual — i of the 


January 1958. 


First costs of high-temperature water central heating 
plants are usually greater than comparable steam plants. 
Similarly, the cost of equipment and piping for individ- 
ual building utility rooms is higher for the high-tempera- 
ture water installation. However, the size and location of 
the distribution system loads, as encountered, frequently 
change completely this initial cost picture when viewing 
the total installation cost. 


Maintenance and Operating Costs 


Maintenance costs normally favor the high-tempera- 
ture water installations, since maintenance personnel costs 
are about equal and maintenance material costs are def- 
initely lower for the high-temperature water installations. 

Operating costs show considerable variation for dif- 
ferent installations. Comparison of trap, venting and 
radiation losses depend to a large extent on the pressure 
and characteristics of the installation. Consequently, op- 
erating costs for a high-temperature water system may 
nearly equal, or be 15 to 20 percent lower than, those for 
a comparable steam system for a specific application. 


Pressurizing Methods 


Once load data are established and design criteria or 
economic analysis has dictated the use of a high-tempera- 
ture water system, it is necessary to select the system pres- 
surizing method to be used. 

Since it appears to be the most economical, simplest 
and most readily adaptable method, most military installa- 
tions within the United States have used steam in the ex- 
pansion drum as the pressurizing medium. The most fre- 
quent criticisms of this method are with reference to the 
problems encountered in pumping a liquid at or close to 
its saturation pressure and temperature. A properly de- 
signed system, providing adequate NPSH (net positive 
suction head) for the pumps, will have no difficulty. The 
recirculation of cooler return water to the suction side of 
the pumps is only a poor solution to a problem resulting 
from inadequate design of the suction piping and insuffi- 
cient attention to suction velocities, pressure drops and 
net positive suction head. 

The alternate method of pressurizing by air or gas pres- 
sure will permit maintaining a wider margin above the 
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critical pressure. However, it also results in higher op- 
erating cost, especially so in the case of using an inert 
gas, such as nitrogen, to prevent corrosion. 


Operating Pressures 


In determining the operating pressure, consideration 


must be given to the highest pressure, or the highest tem- 


vantages that may result if a higher temperature and a 
greater temperature drop can be used. It is obvious that 
only half the amount of water need be circulated if a 200 
F deg temperature drop can be used rather than 100 F. 
In order to take advantage of an increased temperature 
drop, it may be necessary to go to a higher boiler pressure. 
Therefore, the distribution economies to be gained by use 
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perature required by any heat consumer, since the mini- 
mum hot water temperature will be determined by that 
requirement. In addition, consideration must be given to 
the characteristics of the distribution system and the ad- 
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Fig. 1 ——- High-temperature water piping for separate pump system 





of the greater temperature drop must be balanced against 
the increased central plant costs resulting from the use 
of a higher cost boiler. In general, most military installa- 
tions have used boilers designed for 400 psig with systems 
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of 300-lb design operating at 275 psig and 414 F. Use of 
this higher pressure, coupled with the distribution design 
for only about 100 F deg temperature drop, provides a 


suction from the expansion drum and pumping water to 
and through the distribution system, returning the water 
through the boiler to the expansion drum. To maintain 
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Fig. 2 — High-temperature water piping for combined pump system 


good margin for the addition of future or unpredictable 
loads, which is highly desirable in military installations. 


Distribution Pumping 


Pumping arrangements for distribution of the water 
through the boilers and system may be either the separate- 
pump system (Fig. 1) or the combined-pump system (Fig. 
2). The combined-pump system uses only one pump, or 
pumps in parallel to provide for load variations, taking 
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minimum required flow to the boiler, a bypass valve is 
installed at the discharge of the pumps to bypass water 
directly to the boiler inlet. This method should be used 
only with boilers having a comparatively low pumping 
head loss, since the greater the head loss within the plant 
itself, the smaller will be the head available for design 
of the distribution piping and the more costly will be the 
piping system. Pumps are selected in number and capacity 


to parallel the boiler installation, with one spare pump. 
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A margin of 10 to 20 per cent in pump capacity is added 
to each pump to provide for boiler recirculation and for fu- 
ture loss in capacity due to wear. 

The separate-pump system uses separate system and 
boiler pumps, with one pump for each boiler taking suc- 
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permits the use of either high or low pressure drop across 
the boilers. The boiler circulating pumps are selected with 
capacity paralleling the required flow through each boiler, 
with the system pumps designed to meet the head and 
capacity requirements of the system without regard to the 
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Fig. 3 — Typical distribution piping details 


tion from the expansion drum, circulating water through 
the boiler and returning it to the expansion drum, and 
with system pumps which take suction from the expansion 
drum and pump water to and through the distribution 
system only, returning it to the suction side of the boiler 
circulating pumps, or to the expansion drum. This method 
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required boiler flow. In investigations made of the 2 pump- 
ing systems it has become quite apparent that although 
the separate-pump system has the greater installed motor 
horsepower in pumping equipment, it will frequently op- 
erate as economically, or even more so, than the combined- 
pump system. This is especially true on systems having a 
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low load factor which on a combined-pump system requires 
the pump to operate at the higher head required by the dis- 
tribution system, while in the meantime, circulating the 
major portion of its flow through the boiler. Consequently, 
the load factor and pumping characteristics of the system 
should be studied prior to selection of either pumping 
system. 


Boilers and Boiler Control 


In order to take full advantage of the characteristics of 
a high-temperature water system, the US Army Corps of 
Engineers has, in most instances, used only boilers of the 
forced or controlled flow, water tube type. However, it is 
believed that at somewhat lower pressures and temperatures 
than 275 psig and 414 F, natural circulation boilers will 
serve equally well. For military work, design plant capacity 
is determined by using an 80 percent diversity factor on 
automatically controlled space heating loads and a 65 per- 
cent factor on calculated utility loads, plus line and system 
losses. Boiler capacity is determined on the basis that the 
plant shall be capable of carrying 75 percent of total de- 
sign load with the largest installed boiler out of service. 
In comparisons between high-temperature water and steam 
plants, steam boilers have been selected 10 percent greater 
in capacity than the high-temperature water boilers, to 
compensate for trap and venting or flashoff losses from 
condensate. In some instances the high-temperature water 
system can be reduced an additional factor because of its 
heat storage capacity, however, only where the peak load 
is not expected to extend over any considerable period of 
time and where the characteristics of the system are such 
as to take full advantage of this factor. 

Controls selected for high-temperature water boilers 
have been of the air-operated medium type, controlling 
air and fuel in accordance with expansion drum pressure, 
boiler outlet water flow and temperature. The control sys- 
tems have been arranged to permit each boiler to carry 


any desired portion of the total plant load or to permit 


base loading any unit. 


Expansion Drums 


Expansion drum design takes into consideration total 
system volume and maximum operating expansion expected 
from the system. The expansion drums provided should 
be capable of handling this expansion between the mini- 
mum and maximum controlled levels in the drum. The 
drum need not be sized to provide capacity for all expan- 
sion expected between the cold fill temperature and operat- 
ing temperature of the system. This can be handled by 
blowdown from the drum as the system is initially brought 
up to temperature, vented and placed into operation. Each 
expansion drum must be protected from excessive high- 
water level by an automatic overflow controller consisting 
of a level control and valve which will automatically blow 
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down in the event of high drum water level. Design of the 
drums should include an anti-vortex baffle on the system 
pump suction connection and blowdown collector for draw- 
ing blowdown from the full length of the bottom of the 
drum. 


Water Treatment 


Only a small amount of makeup is required by high- 
temperature water systems, therefore, extensive water treat- 
ment is not required. However, treated water storage equal 
to approximately 20 percent of the system volume is pro- 
vided for emergency makeup or for normal makeup in the 
event of failure of the water service to the plant. 


Water for Bearing Cooling 


The quantity of water required for water-cooled bear- 
ings on pumps and fans can add considerably to the cost 
of operation especially where water costs are high. This 
expense can be cut materially by the inclusion of water 
cooling equipment in a closed bearing-water system, with 
supply from the treated water storage tank. This together 
with emergency generating equipment will permit the 
plant to operate as an independent isolated unit under 
emergency circumstances. 

Compressed air facilities are similar to those in other 
central heating plants except that all soot blowing is by air 
since no steam is generated for this service. 


Distribution System 


In design of the distribution piping systems, flows are 
determined from the building heat consumer loads without 
application of diversity factors and by using the net tem- 
perature drop expected at the building. Lines are sized by 
computing pressure drop by Fanning’s formula. The actual 
calculations involved may be considerably simplified by 
developing curves for the various line sizes on logarithmic 
paper in terms of pressure drop in lb per sq in. vs. 
water flow in pounds per hour. Correction factors for 
variations in water temperature and pipe schedule number 
are then used to adapt the curves to the various conditions 
encountered. Line heat losses are compensated for by using 
a lower net temperature drop and allowing for the increased 
flow. Usually the head available from the system distribu- 
tion pump is allocated as follows: 14 of the available head 
is used for piping within the central plant, 14 for piping 
within the respective building heat consumers and 1% is 
allocated for design of the distribution system. Normally 
the pressure drops within the plant and utility rooms will 
not equal the 50 percent of the available pump head allo- 
cated for this purpose and consequently a small factor of 
safety is available when designing the distribution lines 
for 50 percent of the available pump head. 
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The piping is designed and installed without cold spring- 
ing in accordance with the ASA Code for Pressure Piping 
and is hydrostatically tested at 600 psig. In general, welded 
joints and fittings are used throughout. However, ASA 
300-lb standard flanges and flanged fittings are used where 
required for dismantling equipment for repair and main- 
tenance. 

Air bottles and valved vent connections are provided at 
all high points and valve drain connections at all low points 
for venting and draining the system. Once a system is 
placed in operation and properly vented, very little air 
accumulates and a minimum amount of feeding of a scav- 
enging agent such as sodium sulphite eliminates any cor- 


rosive tendencies of the water. 


Heat Consuming Equipment 


The heat consuming equipment supplied by high-tem- 
g PI y hig 
perature water central heating plants on military installa- 
tions consists almost entirely of water to water converters 
for supplying medium temperature water to most of the 
5 
building heating systems, and for supplying ethylene-glycol 
mixtures to ice and snow melting coils, hot water genera- 


tors for supplying domestic hot water, steam generators 
ior supplying steam for cooking and sterilizing and to coils 
heating outside air in the colder climates, and unit heaters 
for direct heating. Controls for the high-temperature water 
side of these units are of the pneumatic type. Air is pro- 
vided by an air compressor in each utility room or build- 
ing where controlled air is required. Temperature control- 
lers for water converters are of the adjustable proportioning 
type with automatic reset. Valves used are of the industrial 
cast steel single-seated type with stainless steel trim. 


Summary 


In summary, it is believed that military installations 
have done much to prove the practicability of heating sys- 
tems using high-temperature water. These installations will 
serve as a source of valuable information on the operation, 
maintenance and efficiencies of high-temperature water 
systems. Such data will permit high-temperature water in- 
stallations to enter a new era devoid of the extravagant 
claims, by which every unfamiliar system is plagued, and 
will be increasingly used for those installations where it is 
truly applicable in other public and private applications. 





INDUSTRIAL VENTILATION 
CONFERENCE 


The 7th Annual Industrial Ventilation 
Conference being held at Michigan State 
University, East Lansing, Mich., February 
17-20, is expected to attract the usual large 
enrollment. 

The program shows a number of Society 
members included on the staff of the Con- 


Engineers Joint 


JOIN EJC 


Two well-known 


quests for copies should be sent directly to 
Council, 
Street, New York 18, N. Y. 


and at its direction may deduct the amount of 
such unreimbursed expenses in computing bis net 
income; subject, however, to the limitations in 
respect to all gifts made to exempt organizations 
of our type; namely, that the total amount of 
such gifts made in any one year may not exceed 
20 percent of the donor's gross income for such 


29 West 39 


TWO SECTIONAL SOCIETIES year. This limitation means that while such ex 


penses are deductible they are included with 
other gifts in computing the 20 percent limita 


sectional engineering tion. 


ference as follows: F. N. Calhoon, Ann 
Arbor, Mich.; G. L. Jepson, Kalamazoo, 
Mich.; J. R. Kayse, Louisville, Ky.; D. M. 
Long, Barrington, N. J.; J. D. McKichan, 
Marquette, Mich.; Lorin G. Miller, East 
Lansing, Mich.; C. H. Pesterfield, East 
Lansing, Mich.; W. J. Rettenmier, Detroit, 
Mich.; K. E. Robinson, Detroit, Mich. 


DEMAND FOR ENGINEERS — 
1957 


Engineers Joint Council has announced 
that copies are available on request at 
$1.00 each of its Report No. 108 entitled 
Demand for Engineers — 1957. 

The study is based on a sample drawn 
from 407 industrial firms and 69 govern- 
menial agencies employing over 175,000 
engineers. The report presents in summary 
form the data obtained together with an 
evaluation and comments concerning it. 

Starting salaries for inexperienced engi- 
neering graduates are also reported. Re- 
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societies, namely, the Western Society of 
Engineers, founded in 1869, and the Engi- 
neering Societies of New England, 
founded in 1922, have joined Engineers 
Joint Council, bringing the total member- 
ship of the Council to 17 societies. ASHAE 
is one of the 17, having joined the Council 
a year ago. 


EJC STATES RULE ON TAX 
DEDUCTIONS FOR SOCIETY 
ACTIVITIES 


The following is a statement of informa- 
tion as received by Engineers Joint Coun- 
cil and confirmed by legal counsel to the 
Society: 

The Internal Revenue Service under ruling 55-4, 
I.R.B. 1955-1 states that a taxpayer who gives 
bis services gratuitously to an association, contri- 
butions to which are deductible under the rele- 
vant provisions of the Code and who incurs un- 
reimbursed traveling expenses, including the 
cost of meals and lodging, while away from home 
in connection with the affairs of the association 


From this, it will be seen that members 
serving on Society committees may be 
justified in entering deductions in 1957 
tax returns. 


10TH REFRIGERATION INDUSTRY 
SHOW BREAKS RECORDS 


With the largest display in its history, 
the Exposition of the Air Conditioning and 
Refrigeration Industry held at Chicago in 
late November drew a total attendance of 
nearly 15,000. Visitors came from every 
state in the Union, Canada, and about 25 
foreign countries. 

The show was sponsored by ARI and 
8 other national trade associations, as well 
as ASRE. Exhibits emphasized the im- 
portance of the refrigeration cycle with 
emphasis on food preservation, drugs, in- 
dustrial production and air conditioning. 

It was also announced that the llth 
Exposition will be held in Atlantic City 
late in 1959 or early in 1960. 
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Cooling Load from Pretabulated impedances 


by Harry Buchberg*, Los Angeles, Calif. 


This paper is the result of research sponsored by the AMERICAN SOCIETY 
oF HEATING AND AIR-CONDITIONING ENGINEERS, in cooperation with 
the Department of Engineering, University of California, Los Angeles. 


HE STATUS of the thermal net- 

work approach to the solution of 
heating and cooling problems arising 
in the air-conditioning industry may 
be summarized by listing the various 
techniques that can be employed to 
solve the network. Regardless of the 
technique of solution the starting 
point is the thermal network repre- 
sentation of the physical system and 
all of the limitations inherent in the 
network apply. The response of the 
network to periodic inputs has been 
computed by: 


1. Solving the simultaneous node equa- 
tions based on current continuity.’ 

2. Making direct measurements on an 
analogous electric network.’ 

3. Solving the differential equations 
written for the network using an electronic 
differential analyzer.** 


Solutions of the thermal network 
have also been obtained by sum- 
ming the response of the network to 
a series of pulses representing tran- 
sient inputs.° 

Basically the 2 approaches taken 
to achieve a solution of the thermal 
network are on the one hand a 
summation of response to periodic 
steady state inputs and on the other 
hand the summation of response to 
pulse or transient inputs. The meth- 
od of solution used in any instance 
depends on the following factors: 


1. Objectives of the study being made 
and the number of solutions required. 

2. Im; ortance of transients in any par- 
ticular design problem. 

3. Particular eomputing experience and 
background acquired by available person- 
nel. 

4. Availability of particular types of 
computers. 


For example, a design study to 
determine the optimum building 





*Associate Professor of Engineering, Depart- 
ment of Engineering, University of California 

1Exponent cumeeale refer to References. 

For presentation at the Semi-Annual Meeting 
of the AMERICAN SOCIETY OF HEATING AND AIR- 
CONDITIONING ENGINEERS, Minneapolis, Minn., 
June 1958. 


SUMMARY—A method for com- 
puting cooling loads using pre- 
tabulated complex impedance 
characteristics of typical wall 
construction is presented. The 
solution of a thermal network 
representing the heat transfer 
paths in a one room frame 
dwelling based on_ sinusoidal 
steady state inputs is compared 
to a more exact solution ob- 
tained with a d-c network com- 
puter. The ability to achieve 
good engineering accuracy in 
cooling load prediction, when 
using the fundamental inputs 
only, is demonstrated for one 
example. From the results 
shown it can also be inferred 
that peak loads which are in- 
fluenced strongly by heat flux 
through an East- or West-facing 
weather wall of light construc- 
tion can be considerably under- 
estimated when neglecting all 
higher input harmonics. 


characteristics including orientation, 
shading, surface treatments, location 
of openings, amount and location of 
thermal resistances and capacitances 


One organization because of previous 
experience with a particular com- 
puter may find it very economical 
to proceed in a certain manner while 
another organization may find the 
same computational procedure to be 
very costly. 


New Method Proposed 


The opinion of the writer at this 
time is that direct measurements on 
an analogous electric network offers 
the greatest flexibility and economy 
for the treatment of design problems 
where many solutions of a network 
may be required to evaluate design 
parameters. On the other hand, for 
the determination of equipment op- 
erating loads, a computational pro- 
cedure utilizing a maximum amount 
of previously computed and tabulated 
information is most desirable. With 
this objective in mind the complete 
thermal network representing an en- 
closed space was conceived of as a 
system of many 4-terminal networks 
in parallel, each 4-terminal network 
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path network repre- 
sented as a 4-termi- 











nal network 


to minimize equipment operating 
costs will generally require a differ- 
ent computational procedure than 
the field determination of a cooling 
load. Furthermore, the type of com- 
puter available and particularly the 
previous experience of personnel un- 
dertaking the work influences greatly 
the choice of computational method. 
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REFERENCE OR 
GROUND TEMP 


representing a heat conduction path 
into or out of the space as shown in 
Fig. 1. 

Coupling of the networks at the 
inside and outside boundaries takes 
place through convection and radia- 
tion paths (see Fig. 2). If the in- 
side space temperature is considered 
to be constant and uniform through- 
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out the space it becomes convenient 
to designate that temperature as the 
reference or ground potential and 
each of the 4-terminal networks are 
then coupled through the ground 
connection. Additional coupling oc- 
curs when radiation exchange is 
considered. 

A solution of the complete thermal 
network consists of summing up the 
instantaneous contributions q2 for all 
times of interest. The influence of 
heat sources and sinks can be sep- 
arately evaluated and included in the 
final solution by superposition. It is 
understood that all of the conduction 
path networks have only linear ele- 
ments. If t;,/q2 is designated as the 
transfer function of any heat trans- 
fer path Equation 1 can be demon- 
strated (see reference 6). 


tin “is 2, +|1+ 24] 24] Ea ----(1) 
WM R, R, 22 


where 


Zu t:/q: for qz = 0 (open circuit 
at terminal No. 2) 

Zn te/q: for q: = 0 (open circuit 
at terminal No. 1) 

Zi t:/q2 for qi: = 0 (open circuit 
at terminal No. 1) 


R, and R, are convective resist- 
ances. Z;;, Zo2, and Z,. are complex 





Nomenclature 


heat capacity, Btu per Fahrenheit 
degree, 

heat flux, Btu per hour. 

interior heat source, Btu per hour. 
sensible cooling load, Btu per 
hour. 

solar input or direct solar energy 
absorbed by an exposed surface, 
Btu per hour. 

resistance to heat transfer, Fahren- 
heit degrees per Btu per hour. 
eee surface temperature, Fahren- 
eit. 

outside surface temperature, Fah- 
renheit. 

outside long-wave radiation poten- 
tial, Fahrenheit. : 
conduction path thermal imped- 
ance, Fahrenheit degrees per Btu 
per hour. 


Greek Letters 

6 = time - 

71 == inside ambient air temperature, 
Fahrenheit. 

To = outside ambient air temperature, 
Fahrenheit. : 

Tr = under floor ambient air tempera- 
ture, Fahrenheit. 


Subscripts 
E = east wall. 
F = fleor. 








impedances characteristic of the 4- 
terminal network only and are func- 
tions of input frequency. This means 
that Z,:, Ze2, and Z,. can be deter- 
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mined for typical wall constructions 
and tabulated in a manner similar 
to steady state conductances. These 
impedances are entirely independent 


' Ref. Temp ' 
Lw © 


(q5),, 





Zn (tod 



























































onl Lee 
Zr ni 
Ty 


y al 





























Fig. 2 —- Thermal network representing the idealized test house without inside 
radiation exchange 





Symbols 


i|mo source of constant tempera- 
ture, or potential 

source of periodically vary- 

ing temperature, or poten- 

tia 

heat or current source 


thermal resistance 


thermal capacitance 


ground or reference poten- 
tial 














of the boundary resistances R, and 
R, which should be evaluated sep- 
arately for each situation. For ex- 
terior walls ¢;, is time variable and 
dependent on weather conditions, 
radiation exchange with the sur- 
roundings, and solar radiation ab- 
sorbed. The convective resistance R,; 
is a function mainly of air speed over 
the exterior surface and R, is a 
function mainly of the difference in 
t, from the reference or inside space 
temperature. 
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To summarize: given a design in- 
put ¢;,, appropriate values of R, and 
R., and values of Z;;, Zo2, and Z,2 
characteristic of the construction be- 
ing used, the instantaneous sensible 
heat flow in or out of the space con- 
tributed by a particular wall can be 
determined from the relation shown, 
Equation 2. 

Tin 


Zt [+ Ze - 24) [| 
@ 





te 
RA, Re| 1 Zu 
This kind of computation can be 


made by using a hand calculator 
once tabulations are made of the 


GREEN 
EaVE \ 
OVERHANG 


characteristic complex impedances. 
Only 3 tabular entries, Z;;, Z22, Z:2, 
have to be made for each type of wall 
section providing sufficient accuracy 
is obtained through representing ti, 
as the sum of a d-c component and 
the fundamental sinusoid only. Addi- 
tional harmonics would require addi- 
tional entries, 3 for each frequency. 
The complex impedances Z,;, Zz, 
and Z,2, can be determined by direct 
measurement on model sections, by 
measurements made on an analogous 
electric network (network com- 
puter), or by various analytical ap- 
proaches. 
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Fig. 3 — Schematic di- 
egram of test house 
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Fig. 4 — Heat flux curves for south, 
north, and west walls 





Example Solution 


Because the complex impedances 
are functions of input frequency, it 
is desirable to determine the impor- 
tance of harmonics in an actual load 
determination. In this study, the 
transfer functions of the various wall, 
roof, and floor sections of a one-room 
wood frame dwelling (described in 
detail in Reference 2 and shown in 
Fig. 3) were determined by Laplac- 
ian transformation methods applied 
to a lumped RC ladder network. 
The thermal network representing 
the test house is shown in Fig. 2. 
Two sets of transfer functions (one 
for daytime conditions and one for 
night) were computed for each 
structural section except the east 
wall and floor. This was necessary to 
take into account the change in 
boundary resistance from day to 
night because of different average 
wind velocities. The conduction path 
networks, values of resistance and 
capacitance, and transfer functions 
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computed are given in Appendix A. 
Contributions to the sensible cooling 
load by each of the structural sec- 
tions and the resulting total cooling 
load as a function of time were com- 
puted using the sol-air inputs based 
on test house measurements made 
during a 24hr period beginning 
September 8, 1953.? The sol-air in- 
puts were computed according to the 
method outlined in reference 7 and 
correspond to the actual inputs used 
on the d-c network computer when 
solutions were obtained for compari- 
son. The sol-air inputs computed for 
the various orientations are given in 


Appendix B. 


Results and Discussion 


The results of the hand computa- 
tions are presented in Figs. 4 through 
6. Three determinations of heat 
fluxes and sensible cooling load as 
a function of time of day are pre- 
sented, viz: the d-c network computer 
prediction, the prediction based on 
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Fig. 5 — Heat flux curves for roof sec- 
tions and east wall 
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the fundamental input only, and the 
prediction based on the first three 
harmonics. The discontinuities in the 
heat flux and load curves resulted 
from the shift in boundary resistance 
from night to day and day to night 
values. The cooling load is based on 
maintaining a constant space tem- 
perature of 76 F. The heat source, 
ga, Was constant with time and equal 
to 1280 Btu per hr. 

Examination of the separate wall 
heat flux curves in Figs. 4 and 5 
indicates that the peak load pre- 
diction based on the fundamental 
input only is lower than the more 
accurate d-c network solution in all 
cases. The greatest deviation oc- 
curred for the East wall. The at- 
tenuation of the higher harmonics 
due to the insulation is apparent 
from the West wall curves. Due to 
lack of insulation in the East wall 
one would expect the higher har- 
monics to exert more influence for 
this orientation in this example. A 
more complete study of the impor- 
tance of input harmonics in steady 
state sinusoidal solutions for various 
typical constructions has been com- 
pleted and will be written up for 
publication in the near future. 

Fig. 6 presents the predictions of 
sensible cooling load as a function of 
time of day. Four predictions are 
shown for comparison: 


1. The d-c network computer solution 
in which the input functions were accu- 
rately represented and the load directly 
determined. 

2. The d-c network computer solutions 
for the individual heat fluxes and the heat 
source, summed by hand to obtain the 
load. 

3. The steady-state sinusoidal prediction 
based on the fundamental input or first 
harmonic only. 

4. The steady-state sinusoidal prediction 
based on the first 3 harmonics. 


It can be seen that the prediction 
based on the fundamental input only 
compares very well with the direct 
analogue solution, in this case even 
better (in the region of the peak 
load) than the prediction based on 
representation by 3 harmonics. Har- 
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monics appear to be much more im- 
portant during the night hours which 
becomes apparent when examining 
the input curves. The 3 determining 
factors in assessing the importance 
of harmonics in any situation ap- 
pear to be: 


1. Shape of the input functions, 

2. Degree of attenuation of the higher 
harmonics by the RC network representing 
the conduction path, and 

3. Size of the individual heat flux con- 
tributions compared to the total instan- 
taneous load. 
between predictions 
(1) and (2) (given in Fig. 6) give 


Comparison 
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Fig. 6 — Comparison 
of cooling load 
curves 


SENSIBLE COOLING LOAD, 


some idea of the consistency of solu- 
tions with the d-c network computer. 
The differences in the curves arise 
from errors in reading the tapes for 
the separate heat fluxes. 

It should be pointed out that one 
of the greatest limitations of the 
steady-state sinusoidal method is the 
difficulty of handling an inside radia- 
tion exchange network. The writer 
has thus far not been able to find a 
simple computational procedure 
other than usual reiterative methods. 
The network solved in this study did 
not include radiation ex- 
change. Another procedure that can 


inside 


be followed is to somehow adjust 


the inside boundary resistances to in- 
clude radiation in the manner used 
in steady state calculations. In the 
writer's opinion, the best treatment 
of inside radiation exchange remains 
the incorporation of an inside resist- 
ance coupling network and solution 
with a d-c computer.” 
Steady-state radiation sources, how- 


network 


ever, can be handled simply with the 
steady-state sinusoidal method. 
Subsequent to these studies it has 
been found that the most economical 
procedure for applying the sinusoidal 
steady-state method is to determine 
the transfer functions, ¢;,/q2, directly 


6 8 10 12 (4 16 18 20 22 24 


TIME OF DAY (P.S.T.), HOURS 


OC NETWORK COMPUTER 

DC NETWORK COMPUTER (SUM 
OF SEPARATE CONTRIBUTIONS) 

FIRST HARMONICS 

THREE HARMONICS 


on an a-c network computer and 
tabulate these data for typical con- 
structions and various values of 
boundary rather than 
tabulating the characteristic transfer 
and mutual impedances Z,;, Ze2, Z:2. 
This will reduce considerably the 


resistance 


labor in making design calculations. 
A paper describing these subsequent 
studies is now in process. 
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APPENDIX A 


The conduction path networks included 
a single tee, a double tee, and a triple 
tee as shown in Fig. A-l. The values of 
thermal resistance and capacitance used 
in the solutions are given in Table A-l. 
The transfer impedances tin/g for each 
of the networks shown in Fig. A-1 were 
determined in terms of the resistances, 
capacitances, and input frequency by 
standard Laplacian transformation meth- 
ods. For each structural section, the ap- 
propriate values of C and R were sub- 
stituted and the transfer impedance was 
reduced to an amplitude ratio and phase 
angle. These are given in Table A-2 for 
each structural section and for the first 
3 input harmonics. 


Table A-1 — Values of thermal resistance and capacitance for all building components 








| ne Resistance, Fahrenheit per Btu (hr) 


~Capacitances, 08 hee 

Structural Ms eu Btu | per F deg 

Components | Rs | Ry R2 Rs Rs 7 : 
(Day) (Night) 


0.0285 
0.0238 
0.00875 
0.01275 
0.0251 
0.0152 
0.01372 
0.0248 


0.0459 
0.0134 
0.00768 
0.00635 
0.0737 
0.01056 
0.00458 
0.00845 


South Window 0.01187 
Floor 0.0238 

White Roof 0.00800 
Green Roof 0.00725 
West Wall 0.01150 
East Wall 0.0152 

North Wall 0.00534 
South Wall 0 00975 


0.00560 
0.00485 
0.0700 
0.00675 
0.00713 
0.0131 


0.0309 
0.0309 
0.0254 
0.0449 





BUILDING 


COMPONENT CONDUCTION PATH NETWORKS 


1. SINGLE TEE 

















2. DOUBLE 


ROOF SEC- 
TIONS 
(White & 

Green) 














3. TRIPLE 
R, 





tin REF. 
| TEMP 
te 


Fig. A-1 — Conduction path networks used to represent the different building com- 
ponents 




















Table A-2 — Transfer impedance factors for all structural components 














Transfer Impedance, ¢'®/7q 





Building Component | 


lst Harmonic | 2nd Harmonic 3d Harmonic 





South Window 
(Day) 


South Window 
(Night) 


0.0576 /2.5° 0.0576 /5° 0.0581 /7° 


0.0741 /5° 0.0750 /9° 0.0763 /14° 





White Roof 
(Day), 
White Roof 
(Night) 


0.0744 /15° 0.0813 /29° 0.0913 /40° 


0.0750 /16° 0.0825 /30° 0.0938 /41° 


(continued on p. 120) 
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Table A-2 (continued) — Transfer impedance factors for all structural components 


Green Roof 0.0645 /16° 0.0706 /30° 0.0805 /41° 
(Day) as sta 
Green Roof 0.0675 /4° 0.0679 /8° 0.0663 /13° 
(Night) ere pcg 


West Wall 0.215 /47° 0.296 /84.7° 0.435 /113° 
(Day) cman ood pee 

West Wall 0.218 /53.2° 0.390 /84.1° 0.515 /108° 
(Night) 


East Wall 0.0586 /16° 0.0616 /31° 0.0688 /45° 














North Wall 0.0466 /26° 0.0545 /47° 0.0672 /63° 
(Day) — ; hn a 

North Wall 0.0590 /37° 0.0792 /62° 0.1074 /80° 
(Night) 


South Wall . 0.0831 /23° 0.0975 /39° 0.1138 /48° 
(Day) ea 








South Wall 0.1060 /31° 0.1338 /47° 0.158 /55° 
(Night) Saar: ee Sea 





APPENDIX B Table B-2 — Sol-air temperature-time Fourier series functions 





Structura/ 


The combined input temperature (tin) Component 


commonly known as the sol-air tempera- 
ture was computed for all of the orienta- East Wall 4.90 + 24.6 cos(w,0—/42°)+17.2cos(w, 0 +/35°) + 116 cos(w,@—/4°) + 
tions by summing up the input contribu- i 

tions due to convection, solar radiation, West Wal/ 0.64 + 32.1 cos (wh, +/33°)+18.6 cos (w,6 —1/2°)+9.61 cos (uO-/7°) + 
and long-wave radiation exchange. The 
hourly values of sol-air temperature com- North Wall | —8.84 +13.04cos(w,0+/4/°)+3.97cos(w,@ 112°) +1.94.cos(w,0-B5°)+ -- +: 
puted for each exposed surface are given 
in Table B-1. A Fourier analysis was made 
of each of the sol-air temperature-time 
functions in accordance with the proce- 


dure outlined in Reference 7. Table B-2 : 7 
presents the Fourier Series functions with White Roof —h56 +302cos(w),6+/7! )+6.98 cos(w,@-/2°) +1./7cos(w,6—24°)+ - Ps: 


: ec) 4 representing each of the sur- Green Roof | 12.89+58.0cos(w,0+/76°)+16.3 cos(w,8—2°)+3.56 cos(w,0+4°)+ - + -- 
aces. 


Sol-Air Temperature-Time Fourier Series Functions 














South Wall | —859 + 12.38 cos(w,0+ /42°)+3.57 cos(w,@—/0/°)+ 142cos(w,9-94°)+ - +> 





South Window | -8.80 +11.) cos(u,0+/34°)+3.72cos(w,6-108°)+142cos(w,@—-107°)+ - - +: 














Table B-1 —— Hourly sol-air temperatures for all exposed surfaces 


= Sol-Air Temperature*, Fahrenheit — 76 deg 


ee West North South South 
Wall Wall Window 


0 . . — 19.37 — 18.41 — 17.335 
0100 . . —19.28 — 18.55 
0200 ‘ — 18.18 —17.30 
0300 : ! —17.64 
0400 . — 17.64 
0500 , k — 18.62 
0600 

0700 
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—20.70 3 
—21.88 — 18.05 





*Sol-air temperature inputs are reckoned with respect to a reference temperature of 76 F. 





SEMI-ANNUAL MEETING 


Minneapolis, Minn. June 23-25, 1958 











Heating, Piping & Air Conditioning, February 1958 








jum te RESEARCH LABORATORY 





This paper is the result of research carried out by the 
AMERICAN SOCIETY OF HEATING AND AIR-CONDITIONING ENGINEERS 
at its Research Laboratory located at 7218 Euclid Avenue, Cleveland 3, Ohio 


Winter Infiltration Through Swinging 
Entrances in Multi-Story Buildings 


A" INFILTRATION through en- 
trances has been recognized as 
an important consideration in esti- 
mating heating and air-conditioning 
loads, especially for tall commercial 
buildings, in which chimney effects 
are large and heavy traffic prevails. 
Data presently available on infiltra- 
tion’* are limited, and the effects of 
vestibules, fresh air and exhaust 
fans, traffic rate, and human obstruc- 
tion have not been fully evaluated. 
At the ASHAE Research Laboratory, 
work on entrance infiltration has 
been in progress since January 1956, 
under the guidance of the Technical 
Advisory Committee on Heating and 
Air-Conditioning Loads**. The pur- 
pose of the investigation is to provide 
basic information on air infiltration 
through entrances of commercial- 
type multi-story buildings. In this 
paper, the infiltration through vari- 
ous types of swinging-door entrances 
under winter heating conditions is 
reported. Infiltration through swing- 
ing-door entrances under summer 
cooling conditions is being studied, 
and a project on infiltration through 


*Former Research Engineer, ASHAE Research 
Laboratory, Cleveland, and now Associate Profes- 
sor, Mechanical Engineering Department, Albama 
Polytechnic Institute. Mem ASHAE, 

1Exponent numerals refer to References. 

**Personnel: H. T. Gilkeyt, ee a yy 
Yeomanst, vice chairman; P. R. Ac — BE 
T. Baum ; eo W. Coblentzt ; Paul ee: R. K 

S. Harrist ; Livermore ; 
elias; G. * Munger ; I. “A. vs hag 
$i. Rockwell M. Simpccnt om 
Stewart ; D. B. tuctingtost ; Wi sont ; 
W. R. Yeary. (tindicates a a of Sub- 
committee en Infiltration). 

For presentation at the Semi-Annual Meeting 
of the AMERICAN Society OF HEATING AND AIR- 
CONDITIONING ENGINEERS, Minneapolis, Minn., 
June 1958 


By T. C. Min*, Auburn, Ala. 


SUMMARY—This paper pre- 
sents results of a study of infil- 
tration through swinging-door 
entrances in multi-story build- 
ings, based on both field and 
laboratory tests under winter 
heating conditions. A procedure 
and the n data for the 
calculation of entrance infiltra- 
tion are presented. An approxi- 
mate general equation fo or the 
calculation of infiltration is also 
given. 

Important variables determin- 
ing entrance infiltration rate are 
building height, indoor-outdoor 
temperature difference, quantity 
of air lied and/or ex- 
hausted, traffic rate, and type of 
building entrance. The infiltra- 
tion through a vestibule-type en- 
trance is about 55 percent of 
that for a single-bank entrance. 


revolving-door entrances is being 


planned. 


Method of Approach 


Entrance infiltration is caused by 
a pressure differential across the en- 
trance, resulting from chimney effect, 
supply and/or exhaust fan operation, 
and wind pressure. For a given pres- 
sure differential, the volume of in- 
filtration air passing through hinged- 
door entrances depends upon a num- 
ber of variables, among which are 


the following: 

1. Type of entrance: (a) single-bank 
doors; (6) vestibule. 

2. Dimension of doors. 

3. Arrangement of doors: (a) opposite- 


swinging; (6) parallel-swinging. 
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-Door 


4. Direction of swinging of doors: (a) 
all swinging out; (5) one swinging in, 
the other swinging out; (c) all swinging 
in. 

. Depth of vestibule. 

. Size of door cracks. 

. Size and location of marquee. 

. Type of door operators or closers. 

. Traffic rate and pattern. 

10. Tightness of other parts of the 
building. 


In view of the many variables in- 
volved, the work was divided into 3 
phases which were conducted simul- 
taneously. Phase 1 was the develop- 
ment of draft factors’ which could be 
used to predict the pressure differ- 
ential across the entrance of a build- 
ing of any height, at any outside de- 
sign temperature and wind velocity, 
and for any inside design tempera- 
ture and blower action. Phase 2 was 
the determination of flow coeffici- 
ents” for doors of various types and 
at any angle of opening. In Phase 
3, studies were made to develop a cor- 
relation between traffic rate and door 
position for various types of en- 
trances and vestibule depths. 

By combining the information 
from the 3 phases, the infiltration 
rate for any particular type of en- 
trance, traffic rate, building height, 
outside weather conditions and blow- 
er effect could be determined. 


Test Apparatus, Procedure, and 
Conditions 


Phase 1: 


measurements 


Pressure differential 


were made in 23 


OThe terms are defined in the Test Results. 
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building entrances in Cleveland and 
Pittsburgh during the months of Jan- 
uary, February, November, and De- 
cember of 1956 and January and 
February of 1957. Information re- 
garding the height and cubical con- 
tent of the buildings and the capaci- 
ties of exhaust and fresh air supply 
fans was furnished by the building 
managers. Most tests were made dur- 
ing the day time under normal traf- 
fic and building operating condi- 
effect of 


tions. For studying the 


blower action, a few tests were run 
in the evenings when the exhaust 
and/or supply fans could be turned 
on and off as desired. 

In determining pressure differen- 
tials, the outside pressure was sensed 
by the total-pressure opening of a 
Pitot tube located near the building 
and approximately 7 ft above the 
sidewalk. In most tests, the Pitot tube 
was pointed in a direction perpendic- 
ular to the building entrance. How- 
ever, in a few tests it was pointed 
windward and leeward, and readings 
were taken at several points between 
the building and the curb. 

In tests in Cleveland buildings, the 
Pitot tube was connected to a pres- 
sure transducer and an electronic re- 
corder located inside the building en- 
trance. In the other tests, a draft 
gage was substituted for portability. 
All of these instruments were cali- 
brated at the Laboratory prior to 
their use. 

The rubber tubing between the Pi- 
tot tube and the pressure meter was 
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passed through the crack of the door 
in such a way that normal traffic 
could be Where the 


doors were very closely fitted and 


maintained. 


this was not possible, it was neces- 
sary to block off one set of doors and 
erack them slightly to pass the tub- 
ing. 

Pressure differentials in the Cleve- 
land buildings were recorded for 30- 
min intervals; and in some build- 
ings, several recordings were made 
at different times during the day. In 


Fig. 1 — Laboratory 
equipment for study- 
ing air flow through 
scale model entrances 


the Pittsburgh buildings, draft gage 
readings were taken at 15-sec inter- 
vals for 15 min. 

Wind velocities were taken by a 
vane-type anemometer at the curb 
line in front of the entrance. Obser- 
vations were made with the instru- 
ment first facing either windward, 
and then in a direction perpendicu- 
lar to the entrance. The outside and 
inside wet-and dry-bulb temperatures 
were taken at the street level, the top 








Nomenclature 


area of a door, square feet. 
flow coefficient, dimensionless. 
forced draft factor, dimension- 
less. 

natural draft factor, dimension 
less. 

building height, feet 

number of doors per bank. 
pressure differential across the 
entrance, inches of water. 
observed pressure differential, 
inches of water 

theoretical pressure differential, 
inches of water. 

air flow through entrance, cubic 
feet per minute. 

density of inside air, pounds per 
cubic foot. 

density of outside air, pounds 
per cubic foot. 








of the building, and at 2 interme- 
diate points. 

Phase 2: For the second phase of 
the program, it was decided to in- 
vestigate the flow coefficients of 
doors by a laboratory study of scale 
models. The equipment shown in 
Fig. 1 was constructed for the pur- 
pose. Models of single-bank doors 
were located in the face of the 4- X 
5-ft test section, and an extension, 
shown in place in the figure, pro 
vided the location for a second set 
of doors for studying vestibule-type 
entrances. Air which entered through 
the doors passed through a bellmouth 
transition and a metering section to 
the fan inlet. 

The static 
section was controlled by adjusting 


pressure in the test 


a cone-shaped damper in the fan 
discharge. The pressure inside the 
entrance was sensed through small 
holes in the top of a copper tube 
placed horizontally about 24 in. back 
of the doors and 9.in. above the 
floor. 

The magnitude of the pressure was 
determined by the pressure trans- 
ducer and recorder. Air flow was 
measured by an orifice plate in the 
metering duct. The entire setup was 
tested for leakage and proved tight. 

To determine the feasibility of 
scale-model tests, a preliminary in- 
vestigation was made with 1/6 and 
1/4 scale models of a 3- X 7-ft 
single-door entrance. The results ob- 
tained with these models were found 
to agree well with results obtained 
from tests of a full scale door in the 
Laboratory. 

In addition to the 2 single-door 
models just mentioned, a 1/6 scale 
model of a 4-door entrance was con- 
structed and tested. In this model, ¢ 
pair of 2 14- X 7-ft, opposite-swing- 
ing doors was located at the center, 
and at each end was a 3- X 7-ft side- 
swinging door. Two identical panels 
were made of each arrangement, so 
that each could be tested as a single 
bank or vestibule type of entrance. 
In each entrance model, not only the 
doors, but the jambs, thresholds, and 
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other details were constructed to 


scale. 

All tests were made under steady 
conditions with doors set at various 
angular positions. For each combina- 


tion of door positions, air flow was 
determined for at least 3 pressure 
differentials across the model en- 
trance. Wet- and dry-bulb tempera- 
tures were measured by thermom- 
eters located in the metering duct. 
Phase 3: Studies on the correla- 
tion of door position and traffic rate 


were conducted in 7 buildings in 
the downtown area of Cleveland dur- 
ing November and December 1956, 
and January 1957. One of the en- 
trances studied had power-operated 
doors, one set of which swung in, 
and the other set of which swung 
out. The other 6 buildings had man- 
ually operated doors which swung 
out. 

Indicators, shown in Fig. 2 with 
other field test equipment, were built 
to show the position of the entrance 
doors to be studied. Fig. 3 shows 
the indicators for both the inner and 
banks of vestibule doors, 
mounted over the inner doors. Indi- 
cators were connected to the doors 
by a system of cords and pulleys, 
and were calibrated in place before 
the start of a test. 

A 16 mm movie camera operating 
at a speed of 8 frames per second 
was used to take pictures similar to 


outer 


Fig. 3, showing the indicators and 
the people passing through the doors. 
At this operating speed, the 400-ft 
films used would last for 30 min 
continuous operation. The camera 
was actually operated intermittently 
for periods of 4 or 5 min each, at 
various times throughout the day, 
so that data could be obtained for 
various traffic patterns. 

After the films were developed, the 
pictures were analyzed with the aid 
of a time-motion-situdy projector. Pic- 


Fig. 2 — Equipment 
used in field tests of 
building entrances 


tures could be advanced, one frame 
at a time, and a counter indicated 
the number of the 


studied. 


frame being 


Test Results 


Pressure Differential Across an 
Entrance: It was found from an 
analysis of the field test data that the 
pressure differential across a build- 
ing entrance was related to the build- 
ing height, and the difference be- 
tween the indoor and outdoor air 
temperatures. It was also evident that 
the differential could be increased or 
decreased appreciably by the opera- 
tion of exhaust or fresh air supply 
fans. 

To correlate the pressure differen- 
tial across an entrance with building 
height, temperature differential, and 
blower action, the observed pressure 
differential for each test was ex- 
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pressed as a percentage of the theo- 
retical natural draft for the condi- 
tions of the test. This ratio is herein- 
after referred to as a draft-factor. 
The theoretical draft which is pro- 
duced solely by the stack height and 
the difference in the densities of the 
cold outside and the warm inside air 
may be calculated by Equation 1. 


AP rneo 0.1924 (po SN Sera 


The theoretical draft in buildings, 
heated to 75 F, of any height, and 
for any inside-outside temperature 
difference, may be determined from 
Fig. 4. The figure is based on air 
densities taken from Reference 5. 

In Fig. 5, the observed pressure 
differentials resulting from chimney 
action only have been plotted against 
the theoretical drafts obtained from 
Fig. 4. A straight line drawn through 
the points for conventional buildings 
has a slope of 0.7, thus indicating a 
natural draft factor, fx, of 0.7. One 
of the buildings tested was of metal 
curtain wall construction and had 
windows which were tightly sealed 
by inflated gaskets. This building 


Fig. 3 — Entrance showing door indica- 
tors and traffic 


had a draft factor of 0.3 as shown by 
the lower curve of Fig. 5. However, 
since only one building of this type 
was tested, it is not known if this 
lower factor would be typical for 
other buildings of similar construc- 
tion. 

The operation of exhaust or fresh 
air supply fans tends to increase or 
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decrease the pressure differential 
across a building entrance caused by 
natural draft. Corrections for the 
natural draft factor, for various rates 
of air exhaust or supply, are given 
in Fig. 6. The corrected factors, or 
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the entrance were not more than 6 
mph, and the maximum velocity nor- 
mal to the entrance was only about 
2 mph, which is equivalent to a pres- 
sure differential of less than 0.002 in. 
of water. The wind direction past the 





1000 


HEIGHT OF BUILDING , FT 


Fig. 4 — Theoretical draft in tall buildings due to chimney effect (Based on average 
inside air at 75 F, 50 percent RH, standard atmospheric pressure 29.921 in. Hg) 


the forced draft factors, are also 
given in the figure. 

Wind velocity was found to have 
a negligible effect on the pressure 
differential in the congested business 
areas where the field tests were con- 
ducted. Although some tests were 
made on rather windy days when 
wind velocities of 20 mph were being 
recorded by the U. S. Weather Bu- 
reau, wind velocities measured wind- 
wardly at the curb line in front of 
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building entrance was found to be 
quite erratic. 

No attempt was made to investi- 
gate the effect of vertical openings. 
However, the presence of large 
escalator openings in two of the 
buildings tested did not seem to 
cause any significant difference in 
the draft factors. It was also sur- 
prising to the investigators to find 
that the pressure differential re- 
mained essentially constant regard- 


less of variations in the rate of traf- 
fic through the entrances. No effect 
of elevator pumping was observed. 

Both the inside and outside air 
temperatures were found to be rea- 
sonably constant over the entire 
height of the buildings. The maxi- 
mum variation observed was of the 
order of 5 F. 


Flow Coefficients for Door Open- 
ings: As previously indicated, the 
feasibility of scale model tests was 
demonstrated by the comparison of 
data obtained with models at two 
different scales, with the results of 
tests on a full scale door. A discus- 
sion of the theory of model testing 
appears in Appendix A.* 

For doors of given dimensions, ar- 
rangement, and direction and angle 
of opening, the flow coefficient, Cy, 
was found to be the same regardless 
of the scale of the model used, or the 
pressure differential applied across 
the model entrance. The flow coef- 
ficient may be defined by Equation 
2. 


Cr = gn/4005 NAV/AP ........... (2) 


About 300 tests were made in the 
Laboratory on a 1/6 scale model of 
a 4-door single-bank entrance (type 
Fl in Fig. 7) to determine the flow 
coefficients for various door positions. 


~ Test data obtained on the perform- 


ance of adjacent doors of various 
arrangements (opposite-swinging, 
parallel-swinging, one swinging in 
and the other out) were used to com- 
pute the coefficients for the various 
types of entrances shown in Fig. 7. 
The effect of adjacent doors, either 
parallel- or opposite-swinging, will be 
shown in Figs. Bl and B2 of Ap- 
pendix B.t 

Fig. 8 is a graph constructed for 
determining the flow coefficients for 
a 5-door entrance (type Bl of Fig. 
7) for any combination of door posi- 
tions. It is composed of 5 sets of 
curves. The first set, at the bottom of 


~ fit t is lanned to publish the several 
anak when this paper is — 4 
ASHAE Transactions for 1958. 
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the figure, shows the performance of 
door “e” as a single door. The sec- 
ond set of curves, when entered at 
the point indicated by the “e” curves, 
gives the coefficient for the combined 
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Fig. 5 — Natural draft factor for build- 
ing entrances 


performance of doors “e” and “d”. 
Similarly, the scale at the top of each 
successive set of curves indicates the 
combined coefficient for the door 
represented by the curves, in com- 
bination with all preceding doors. 
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thought that the relative locations of 
the open doors in the inner and outer 
banks, as well as the numerous com- 
binations of positions of the doors in 
each bank, might be important vari- 
ables in the study. However, it was 
found that the coefficient for the 
vestibule could be predicted from the 
coefficients for the inner and outer 
banks, regardless of the positions of 
the individual doors in each bank. 
For example, any combination of 
door positions in the 2 banks which 
gave individual bank coefficients of 
0.3 and 0.4 would produce a vesti- 
bule coefficient of 0.225. Flow co- 
efficients for vestibule entrances may 
be determined from Fig. 9, if the co- 
efficient for each bank of doors is 
known. 

A few tests were made with vesti- 
bules 4 ft and 16 ft deep in proto- 
type. The results of these tests in- 
dicated that the depth of the vesti- 
bule had no significant effect on the 
infiltration through a building en- 
trance. Tests were also made with a 
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Fig. 6 — Effect of blower action upon pressure differential 


Fig. 8 is typical of a number of 
graphs consiructed for various en- 
trance arrangements. 

To determine the performance of 
a vestibule-type entrance, tests were 
made on a 1/6 scale model of a type 
F2 entrance having a vestibule depth 
of 8 ft in prototype. It was at first 


marquee at several heights above the 
entrance, but no significant effects 
were found. 

The flow coefficients as determined 
from Figs. 8 and 9 are for doors at 
the indicated positions but unob- 
structed by people passing through 
them. The effect of human obstruc- 
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tion was studied by placing a scaled 
human figure at various positions in 
a door opening. The results of these 
tests will be given in Appendix C. 
Other tests, in which 3 human fig- 
ures were placed at various positions 
in an open doorway, indicated that 
the entire effect observed was created 
by the one figure which created the 
maximum obstruction. 

Since the reduction of infiltration 
due to human obstruction depends 
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Fig. 7 — Types of entrances for which 
flow coefficients were calculated 
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upon the length of time the opening 
is obstructed, further discussion on 
the subject will be given with the re- 
sults of the traffic analysis. 

A few tests were made to deter- 
mine the infiltration through a full 
scale door crack 3414 in. long and 
adjustable in width up to 14 in. The 


results are given in Fig. 10. 


Analysis of Traffic and Evaluation 
of Entrance Coefficients: In the field 
studies made to correlate traffic and 
door position, seven 400-ft films or a 
total of over 100,000 frames were 
taken at a speed of 8 frames per sec- 
ond. These pictures showed traffic at 
various rates passing through vesti- 
bule-type entrances having various 
door arrangements and_ vestibule 
depths. It was found that good ac- 
curacy could be obtained by the 
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analysis of every eighth frame (1 
picture per second), and the results 
presented are therefore based on the 
examination of approximately 12,500 
frames. 


7 
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Fig. 8 — Chart for determining flow co- 
efficients for type B1 entrance 
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The analysis was made by pro- 
jecting every eighth frame onto a 
screen, and noting the indicated posi- 
tion of each door in both the inner 
and outer banks. For each combina- 
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Fig. 9 — Flow coefficients for vestibule 
entrances 


tion of door positions, the flow co- 
efficient for each bank of doors was 
determined from a chart similar to 
Fig. 8, constructed for the particular 
entrance being studied. The traffic 
rates: through the doors for certain 
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Entrance coefficients for a single- 
bank entrance were determined by 
averaging the flow coefficients for the 
outer bank of vestibule entrance 
doors. A plot of these entrance co- 
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Fig. 10 — Infiltration through door 
cracks 


efficients vs. traffic rate is shown by 
the upper curve of Fig. 11. The flow 
coefficients for the outer bank of 
doors were used because it was felt 
that the outer bank more nearly 
represented the performance of 
single bank doors. In every building 
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Fig. 11 — En- 
trance coeffi- 
cients for single- 
bank entrances 
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selected sequences were also deter- 
mined from the pictures. 

From the data obtained from the 
pictures, entrance coefficients were 
calculated for the various entrances 
tested. An entrance coefficient may 
be defined as the flow coefficient cor- 
responding to a given traffic rate 
through a given entrance. 


tested, the outer doors closed more 
rapidly than the inner doors, prob- 
ably due in part to the adjustment 
of the door closers, and in part to 
the greater pressure differential act- 
ing on the outer doors. Field tests 
had indicated that most of the pres- 
sure differential across a vestibule- 
type entrance occurred at the outer 
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set of doors. Coefficients based on 
the inner doors would have been 
about 10 percent higher than those 
shown in Fig. 11. 

Flow coefficients for vestibule-type 
entrances were determined from the 
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separate flow coefficients for the 
inner and outer banks of doors by 
means of Fig. 9. The vestibule en- 
trance coefficients shown by the up- 
per curve of Fig. 12 were determined 
by averaging the vestibule flow co- 


efficients for given traffic rates. An | 


example of the determination of en- 
trance coefficients will be given in 
Appendix D. 

To study the effect of human ob- 
struction upon infiltration, it was de- 
cided to analyze only those sequences 
showing a simple traffic pattern 
of 1, 2, 3, or 4 people entering or 
leaving one door (or one set of doors 
in the case of the vestibule entrance) 
at about the same time. Each analy- 
sis started with the frame before the 
first person entered through the outer 
door (or departed through the inner 
door), and continued until the last 
person had completed the passage 
through the doors, and the doors 
were closed. The angles of door open- 
ing, as well as the position of each 
person relative to the doors, were 
noted; and the effects of the obstruc- 
tion were determined and will be 
seen from Fig. C-1 of Appendix C. 
The lower curves of Figs. 11 and 12 
were plotted on the assumption that 
the ratio of the corrected to the un- 
corrected entrance coefficients, as 





found for the simple traffic patterns 
studied, would hold for the more 
complex patterns. As shown in the 
figures, the effect of human obstruc- 
tion is negligible at low traffic rates, 
and increases to approximately 25 


Fig. 12 — Entrance co- 
efficients for vestibule 
entrances 
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Fig. 13 — Entrance in- 
filtration rates for vari- 
ous pressure differen- 
tials and traffic rates 
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curves, giving values corrected for 
human obstruction, is recommended 
for practical application. 

The curves of Fig. 13 show the 
relationship between the effective 
(actual) pressure differential across 
an entrance, the entrance coefficient, 
and the infiltration rate per door. It 
should ‘be noted that the infiltration 
rates shown in this figure are based 
on a 3- X 7-ft door. Infiltration 
through doors of other sizes will be 
proportioned to the door areas. 


Discussion 


As indicated in Figs. 11 ard 12, 


the entrance coefficients for the one 
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percent with 1,000 persons per hour 
passing through each door. 

The solid curves in Figs. 11 and 
12 were drawn to represent the 
average coefficients for all of the en- 
trances tested. A close inspection of 
the figures reveals that the solid 
curves also represent a reasonably 
good average for each of the en- 
trances tested except those having 
power-operated doors, Gl and G2. It 
is therefore recommended that the 
entrance coefficient for any entrance 
having manually operated doors be 
determined from the curves of Figs. 
11 and 12, regardless of door size or 
arrangement. The use of the broken 
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set of power-operated doors tested 
were much higher than for manually 
operated doors. This is to be ex- 
pected, since the power-operated 
door opens a full 90 deg each time a 
person passes through it, and re- 
mains open longer than the average 
manually-operated door. The increase 
in infiltration through power-oper- 
ated doors will probably vary widely, 
depending upon the adjustment of 
the operating mechanism. It is also 
apparent that the effect of human 
obstruction will be less with power- 
operated than with manually-oper- 
ated doors. 
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The data on infiltration through 
door cracks will be applicable only 
to entrances through which the traf- 
fic rate is very low. 


Illustrative Example: Given: A conven- 
tional building 350 ft high has a net cub- 
age of 4,200,000 cu ft. Fresh air fans sup- 
ply outside air at the rate of 80,000 cfm, 
and exhaust fans discharge 50,000 cfm. 
The building has a vestibule-type entrance 
having four 3- X 7-ft doors and the inside 
temperature is maintained at 75 F. Find: 
Infiltration rate through the entrance at a 
time when the outside temperature is zero 
F, and the traffic rate is 2,000 persons per 
hour. 


Solution: From Fig. 4, the theoretical 
draft for a 350-ft building height and a 75 
F inside-outside temperature differential is 
0.88 in. of water. 

The net air supply rate is 80,000 — 
50,000 = 30,000 cfm. This is 30,000 X 
60/4,200,000 or 0.43 air changes per hour. 
From Fig. 6, the draft factor for a con- 
ventional building, corrected for an air 
supply rate of 0.43 air changes per hour 
is 0.525, and the effective pressure differ- 
ential is 0.88 X 0.525 = 0.462 in. of wa- 
ter. 

The traffic rate per door is 2000/4 = 
500 persons per hour. From Fig. 12, the 
vestibule entrance coefficient corrected for 
the effect of human obstruction is 0.08. 

From Fig. 13, for an effective pressure 
differential of 0.46, and an entrance co- 
efficient of 0.08, the infiltration rate per 
door is 4,500 cfm. Infiltration through the 
4-door entrance = 4 X 4,500 = 18,000 
cfm. 


Conclusions 


1. A procedure and the necessary 
data for the calculation of infiltration 
through entrances of tall buildings 
are presented in the paper. An ap- 
proximate general equation for the 
calculation of infiltration will also be 
given in Appendix E. 


2. The most important variables 
determining the infiltration rate 
through building entrances are (a) 
building height, (6) indoor-outdoor 
temperature difference, (c) the quan- 
tity of air supplied and/or exhausted, 
(d) traffic rate, and (e) type of 
building entrance. 

3. The infiltration through a vesti- 
bule-type entrance varies from about 
50 to 60 per cent of that for a single- 
bank entrance, depending upon the 
traffic rate. 

4. Wind velocity is not an impor- 
tant factor in determining entrance 
infiltration. 

5. Entrance infiltration is not ap- 
preciably affected by the depth of the 
vestibule or the presence of a mar- 
quee. 

6. It is only during periods of very 
low traffic rate that the infiltration 
through cracks around the doors be- 
comes an appreciable part of the to- 
tal infiltration. During periods of nor- 
mal or high traffic rates, infiltration 
through door cracks may be neglected 
without serious error. 

7. The approximate entrance in- 
filtration in a 30-story building at a 
temperature: differential of 75 F is as 
follows: 


For single-bank door entrances — 900 cu ft 
per person per passage. 


For vestibule-type entrances — 550 cu ft per 
person per passage. 


A net air supply of \% air change per 
hour, and a traffic rate of 500 per- 
sons per (hour) (door), were as- 
sumed in arriving at these values. 
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URDAHL SPEAKS BEFORE 
BRITISH SOCIETY 


Acting as the official representative of 
the Society at a sessional meeting of the 
Institution of Heating and Ventilating En- 
gineers of Great Britain, T. H. Urdahl, 
Washington, D. C., presented the greetings 
of Pres. P. B. Gordon, New York, N. Y., 
to that group. 

He also presented a paper entitled 
Climatic Influences as a Basic Concept in 
Air Conditioning. Mr. Urdahl’s presenta- 
tion brought forth a considerable amount 
of discussion. His paper in full together 
with discussions appears in the November 
1957 issue of the Journal of the Institution. 
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HESS HEADS WESTERN 
ASSOCIATION 

A. J. Hess, first vice president of the 
Society, is the newly-elected president of 
the Western Air Conditioning Industries 
Association. 


KAYAN HONORARY CHAIRMAN 
AT AUTOMATION EXHIBIT 


Carl F. Kayan, head of the mechanical 
engineering department, Columbia Univer- 
sity, who is active in Society affairs, is 


acting as honorary chairman of the Inter- 
national Automation Exposition and Con- 
gress being held in the early part of June 
1958 at the Coliseum in New York. 


WEBSTER ON BOARD OF BETTER 
HEATING-COOLING COUNCIL 


Warren Webster, president and general 
manager of Warren Webster & Co. (Soci- 
ety member since 1932) has been elected 
to the Board of Directors of the Better 
Heating-Cooling Council. Mr. Webster is 
also a member of the Executive Committee 
of I=B=R. 
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Corrosion Inhibition on Tubes in 
Low-Pressure Steel Boilers 


By W. A. Keilbaugh* and F. J. Pocock**, Alliance, Ohio 


c= HAS been an increasing 

number of low pressure steel 
boilers installed in homes, apart- 
ments, hospitals, and similar build- 
ings during recent years. Coinci- 
dental with this increase in the num- 
ber of boilers installed, there has 
been an increase in reported tube 
failures attributed to waterside cor- 
rosion. 

Under the direction of the Engi- 
neering Committee of the Steel Boil- 
er Institute, a program is being car- 
ried out to investigate causes and 
prevention of corrosion in these 
units. It is hoped that the control 
methods developed by this investi- 
gation will, if practiced, lead to the 
practical elimination of corrosion 
difficulties and further strengthen 
the position of steel boilers in a field 
where they are already accepted as 
durable, economical heat producers. 

Discussions with the Engineering 
Committee of the SB/ prior to the 
beginning of investigation indicated 
that the principal cause of the cor- 
rosion difficulties was the unavoid- 
able presence of oxygen in the feed- 
water and boiler water. Since de- 
aeration of the feedwater is not prac- 
tical or the addition of chemical 
oxygen scavengers is not generally 
feasible from a control standpoint 
in these low-pressure steel boilers, 
other methods of approach to the 
oxygen corrosion problem were 
considered. There appeared to be 
two major possible modes of attack: 
(1) Use of chemical inhibitors whose 


*Head, Chemical Section, Babcock & Wilcox 
Co., Research Center. 

**Senior Chemist, Babcock & Wilcox Co., 
Research Center. 

For presentation at the Semi-Annual Meeting 
of the AMERICAN SocteTy OF HEATING AND AIR- 
—— ENGINEERS, Minneapolis, Minn., 
une 1958. 


SUMMARY: This report de- 
scribes the progress made on 
a test to investigate 
methods of alleviating water side 
corrosion in low pressure steel 
fire tube boilers. Testing tech- 
niques and apparatus are de- 

s general approach 
has been the utilization of chem- 
ical inhibitors and results indi- 
cate 2 of the inhibitors so far 
tested are effective in this appli- 
eation. Electric resistance 
welded steel tubing was used. All 
tests except one were made us- 
ing plain carbon steel material. 
One high strength, low alloy 
steel was tested. 

Work is continuing with par- 
ticular respect to the influence 
of water hardness constituents 
on inhibitor effectiveness. One 
other low alloy steel is also un- 
der test. Attention is also being 
“lg to boiler storage prob- 
ems. 


operating mechanism does not rely 
upon reaction with oxygen. It was 
obvious that chemical consumption 
by oxygen, with the consequent 
necessity of short interval chemical 
replenishment, would be an intoler- 
able inconvenience for most boiler 
owners. (2) Use of corrosion resist- 
ant materials consistent with the eco- 
nomics of the cost of low-pressure 
fire tube boilers. 

A major consideration in the 
stated approach to the problem was 
the requirement that if chemical in- 
hibition were to be used, the meth- 
od of inhibition should not require 
the services of a skilled water-treat- 
ment service engineer. 

It has been apparent that corro- 
sion testing involving the use of 
coupon material in laboratory bench 
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scale tests or in autoclaves does not 
afford conditions comparable to the 
actual operation of a boiler, since 
temperature, heat transfer and oper- 
ating conditions are different. 

For this reason, the Engineering 
Committee of SBI decided to study 
the problem of tube corrosion in 
laboratory eperation of test boilers 
under conditions as close as possible 
to those found in actual field units. 

Since SB/ and the authors’ com- 
pany have a common interest in this 
area, the research facilities of the 
company were offered for the pur- 
pose of carrying out the investiga- 
tion. The SBI accepted this offer with 
the stipulation that test conditions 
and operating procedure be subject 
to approval by their Engineering 
Committee. The program herein de- 
scribed was started in the latter part 
of 1954 and this report is a record 
of progress from test inception to 
April 1957. 


Boiler Design 


The test equipment provided by 
the SB/ for this investigation con- 
sists of 4 gas-fired steel boilers, each 
of which has its own feedwater and 
condensate system. 

Each unit contains, except as noted 
later, four 3-in. OD by 48-in. long 
electric resistance welded boiler tubes 
made to ASTM-A-178 Grade A speci- 
fications which are rolled into 3¢-in. 
carbon steel tube sheets. Each boiler 
is fired with a conventional 120,000 
Btu per hr gas burner. 

The units operate at essentially at- 
mospheric boiling conditions. The 
steam is condensed and the conden- 
sate is passed counter-currently to 
air flow through a baffled aerating 
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tower. The air saturated feedwater is 
then fed automatically to the boiler 
as required by the boiler water level 
controls. Total steam flow for each 
unit is approximately 50 lb per hr. 


Steam losses are made up automati- 


DISTILLED WATER 
SUPPLY TANK 


po STEAM LINE 
wo» CUTLET 


AIR 


AERATING 
COLUMN 


FEED WATER 
RESERVOIR 
— STEEL TUBES 
~BOILER SWELL 








4 
a 34 WATER 
CONTROL VALVE 


Fig. 1 —— Schematic diagram of the test 
unit 


cally from aluminum storage tanks 
containing distilled water. Using dis- 
tilled water as a starting point, water 
chemical characteristics can be 
varied as desired. 


Automatic timing controls are pro- 


steel tubes. The tubes are supplied in 
6-ft lengths and are cut to the 4-ft 
length required for the test boilers. 
As received, the tubes have a thin 
film of soluble oil as corrosion pro- 
tection in transit. 


Fig. 2 — General 
view of test installa- 
tion 


Chemical Composition of the Boiler 
Tubes: Representative tubes from 
each steel heat used in this investiga- 
tion were analyzed chemically. Analy- 
ses of the type A plain carbon steel 
tubes and the high strength, low 





vided so that the boilers are operated 
in pairs for 30-min firing intervals 
with an equivalent off period. This 
condition was chosen to simulate as 


Table 1 — Tube metal analyses 


Tet No. | 1a51 2 | | 4 | 617,lle15| 8 
5 Percent 


0.11 
0.01 
0.41 
0.008 
0.029 
0.13 
0.05 








lo&10| 12 | 13> |14&16 





0.15 
0.01 
0.44 
0.01 
0.029 
0.052 
0.05 


0.12 0.08 
0.01 0.36 
0.43 0.29 
0.010 0.089 
0.05 0.039 
0.050 0.28 
N.D.¢ 0.69 


0.08 
0.01 
0.34 
0.010 
0.04 
0.058 
N.D.¢ 


0.10 
0.01 
0.34 
0.010 
0.016 
0.045 
0.050 


0.12 

0.015 
0.34 

0.010 
0.021 
0.043 
0.051 
0.005 


0.17 
0.01 
0.35 
0.008 
0.023 
0.059 
0.056 
0.005 


Carbon 
Silicon 
Manganese 
Phosphorus 
Sulfur 
Nickel* 
Chromium* 
Vanadium® 
Molyp- 
denum* 
Copper* 
Aluminum* 
Tin® 


0.01 

0.35 

0.008 
0.019 
0.054 
0.052 
0.005 


esse 


closely as possible the periodic op- 


=i 


eration of the usual heating boiler. 
The boilers are operated 24 hr a 
day in this manner for the duration 
of each test. 
Fig. 1 shows a schematic drawing 


Sos 
| SO SOvoH 


1 AWS Dens 


0.005 
0.064 
0.002 


0.008 
0.30 
0.005 


0.009 
0.07 
0.004 


0.008 
0.07 

0.005 
0.007 


nN 


0.01 
0.046 
0.001 


0.008 
0.08 

0.005 
0.007 


0.03 
0.06 


0.008 
0.06 

0.005 
0.006 


0.008 
0.07 

0.005 
0.008 


SS 
oo 
a 


0.009 








*Spectrographic Trace Metal Analyses 


of a typical test unit. Fig. 2 shows a ptt Strength, Low Alloy Steel. 
°N.D 


general view of the test installation. = Not Detected 


The tubes are rolled into the test alloy steel tubes are contained in 


Boiler Tubes 


Boiler tubes used thus far in the 
investigation have been electric resist- 
ance welded boiler tubes made to 
ASTM-A-178 Grade A specifications 
except in 1 case. One test was op- 
erated using high strength, low alloy 
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boilers in the as received condition 
except for light wiping with cloth 
and mineral spirits to remove foreign 
material which is picked up in ship- 


ment and some of the oil. 


The tubes used in these tests were 
not acid cleaned (i.e., pickled). 


Table 1. 


Base Boiler Waters 


Owing to the wide variations that 
occur in natural water supplies, it 
was agreed that the make-up water 
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would be laboratory distilled water. 
Except for the initial test, the test 
solution in contact with the boiler 
tubes consisted of oxygen saturated 
distilled water containing 100 ppm 
chloride as sodium chloride. Sodium 
chloride was not added to the test 
solution during the first test period. 

The corrosive attack suffered by 
the boiler tubes in this base boiler 
water is shown in Figs. 3 and 4. 


Inhibitors 
To date, 4 inhibitors have been 


used in various test periods. They 
are as follows: (1) A Buffered Chro- 
mate Compound. This inhibitor is 
marketed under the auspices of the 
SBI. (2) Borate-Nitrate-Nitrite Com- 
pound. This inhibitor is a proprietary 
chemical compound distributed by a 
water treatment company for the ex- 


Table 2 — Summary of test conditions 





Time Tubes Im- 
mersed in Boiler 
Water, Hours 
Operating* Dowa- 


Time 


Test Solution 
Boiler Water 
No. 


Tubes 


| 
| 
Tube 


Condition Inhibitors 





1» 3307 1656 


E.R.W. ASTM- 


NEW NONE 


A-178 Grade A 


Boiler Tubes 


3307 1656 


1656 
1625 
788 


3307 
3338 
3148 


3148 


3148 
3148 
2615 
2615 
2615 
2615 


2548 
strength 
low allo 

2548 


2548 
2548 


E.R.W. High 


E.R.W. ASTM-A- 
178 Grade A 





NEW No inhibition initially 
followed b 
inhibitor A 
NEW Inhibitor B 
NEW Inhibitor A 
Same as Test #1 Continued in test with 
addition inhibitor A 
No inhibition initially, 
followed by 
inhibitor B 
Inhibitor B 
Inhibitor A 
Inhibitor C 
Inhibitor D 
— B 
ONE — Tubes 
sn and paint 
spattered 
NONE 


NEW No inhibition copper 
tankless heating coil 
installed 

Inhibitor B 

No inhibition, physio- 
chemical water 
conditioner 


Same as Test $7 
NEW 








*Operating time refers to actual cyclic firing of the boilers as described elsewhere. 


to inspections, 
>Boiler water No. 1 is air saturated distilled water. 


Down-time is due 


routine maintenance and mechanical failures. 


*Boiler water No, 2 is air saturated distilled water with 100 ppm chloride. 


“Inhibitor code: (A) 
Sodium hydroxide. 


Buffered chromate. (B) 


Borate-nitrate-nitrite. 


(C) Sodium molybdate. (D) 


Table 3 —— Summary of test results 


press purpose of corrosion inhibition 
in diesel engine cooling systems. (3) 
Sodium Molybdate. This material 
was tested on the basis of the re- 
ported work of others.t The material 
used was reagent grade sodium 
molybdate meeting ACS (American 
Chemical Society) specifications. (4) 
Sodium Hydroxide. Sodium hydrox- 
ide added in a concentration suffi- 
cient to produce a pH of 11.0 was 
used in 1 test. The sodium hydroxide 
used was reagent grade meeting ACS 
specifications. 


Testing Technique 


Start-up for the tests consisted of 
installing new tubes, as required by 
individual test series and as previ- 
ously described, followed by a short 
boil out with 0.3 percent sodium 
hydroxide solution to remove residual 
oil. Following the boil out, the boilers 
were drained and rinsed with zeolite 
treated water. After the treated water 
rinse each boiler was rinsed with 
distilled water, drained, and refilled 
with the test boiler water. Samples 
of the new tubing installed in the 
boilers were analyzed chemically. 


tMolybdate and Tungstate as Corrosion Inhibi- 
tors and the Mechanisms of Inhibition, by W. 
D. Robertson (Journal of the Electrochemical 
Society, Vol. 98, No, 3, 1951) 











Inhibitor 
Concentra- 
tion ppm 
(average) 


Ty, 
Inhibhor® 


Average 


Dissolved 
Oxygen 
Conc. MLS 
Liter Average 


Deepest Pit | 
Measured, 
Inches 


Chloride 
pH as ppm CL 
(average) 


Number of 








Pits per Comments 


Lineal Foot 





ONE os 
2116 
7281 
1860 
1904 
7183 
6318 
2000 
1978 


SUO> wpa DZ 
Sn Qavabvne 


4000 
NONE (painted) 
NONE (high 
str. steel) 
NONE (copper 


coil) 


NONE (Physio- 
chemical device ) 


0.015 


Not Added 
4; 0.01 


~ 
v 


0.01 
0.016 
0.008 


~ 


0.005 
0.014 


c 
eFyv Yeu vu 
e4vo ero san 


_ 
w= Sooe5eo5~ 


OV KAO OK Un 


veo 


~~ 
an 
ae 
a 


Etched Ap- 
pearance 
0.003 


wv 


0.011 


eh 
ou w& 


3300 Generalized pitting attack 
840 Corrosion halted 
No Pitting No corrosion 
25 Slight corrosion* 
Note (1)* Corrosion halted 
Note (2)¢® Corrosion stifled 
No Pitting No corrosion 
No Pitting No corrosion 
Some inhibition of further corrosion 
Note (3)¢ Corrosion not halted 
No Pitting No corrosion. Concentration lowered 
gtadually 
Not Counted Corrosion accelerated 
615 


Generalized surface brightening 
with slight attac 

Did not appear to localize or ac- 
celerate attack 

No corrosion, Concentration lowered 
gradually 

Did not prevent corrosion 


2770 
No Pitting 
2940 








*See Table 2 for inhibitor code. 
bAverage pH value 


after addition of the respective inhibitors 


eExcessive carryover experienced with Borate-nitrate-nitrite inhibitor at these concentrations prevented the chemical determination of the dissolved oxygen 


in the feedwater. 


“The slight sone noted on these tubes is attributed to an initially low chromate concentration. Also, this boiler was used for control adjustment 


own period 


dng Oe 
otes 


1) No increase in incidence of pitting. 


(2) Compared photographically with earlier inspection. (3) Deep pits overlayed with carbuncles 
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An operating log was maintained 
for routine maintenance and record- 
ing of gas pressure, cooling water 
pressure, boiler water level, and 
water analyses. 

Samples of the boiler water were 
taken twice weekly for analysis. Usual 
analyses consisted of pH, chloride, 
conductivity and inhibitor concentra- 
tions (when used). Periodically the 


Test No, 1-3307 br oxy- 
gases distilled water. 
eavy generalized corro- 
sive attack, 


Test No. 2-3307 br oxy- 
enated distilled water. 
affered chromate added 
after initial corroding pe- 
riod. Corrosion halted. 


ing water coil was installed on the 
feedwater sampling line, principally 
for the dissolved oxygen sampling, 
since condensate temperatures aver- 
aged 100 F and standard dissolved 
oxygen analytical methods dictate a 
sample temperature of 65 + 5 F. 


Methods of Water Analysis: pH 


measurements were made with a 


Test No, 8-3148 br oxy- 
genated-chloride distilled 
water. Buffered chromate 
for duration of test. No 
corrosion. 


Test No. 3-3307 br oxy- 
enated-distilled 
‘orate-nitrate-nitrite  con- 
centration 7500 ppm. No 
corrosion. 


centrations of the various inhibitors. 
Sodium hydroxide determinations 
were made by ASTM method D-514- 
17 (acidimetric) . 

Dissolved oxygen was determined 
by the conventional Winkler proce- 
dure, the usual precautions being 
taken to avoid air contact with the 
sample. The dissolved oxygen con- 
centration of the feedwater varied 


Test Nos. 7, 11, 15-8311 
br oxygenated-chloride 
distilled water. Borate-ni- 
trate- nitrite concentration 
reduced from 7500 ppm to 
2500 ppm. No corrosion. 


water. 


Note: Hours reported here do not include downtime (see Table 1) 


Fig. 3 —— Photographs of tubes after test ('/. diam) 


feedwater was analyzed for dissolved 
oxygen and evidences of carryover. 
Each set of waterside conditions 
was tested for approximately 6 
months. One unit was operated with 
uninhibited oxygenated-distilled 
water in an early test period to serve 
as a blank for comparison with the 
tubes from boilers to which inhib- 
itors were added. The test conditions 
and test numbers are shown in 


Tables 2 and 3. 


Water Samples: Boiler water sam- 
ples were taken through a cooling 
coil from the bottom of the boiler. 
Feedwater samples were taken from 
the main feedwater line leading to 
the feedwater control valve. A cool- 
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Model H-2 pH-meter incorporating a 
glass-calomel electrode pair. Chloride 
was determined by the Mohr titra- 
tion method. Special techniques for 
chloride analysis in waters contain- 
ing the borate-nitrate-nitrite material 
were required. Water in this case 
was treated with activated charcoal 
to remove the organic matter, fol- 
lowed by pH adjustment and the 
usual Mohr titration for chlorides. 
Conductivity measurements were 
made with a commercial conductivity 
bridge using a glass dip type con- 
ductivity cell. Standard curves plot- 
ting chloride and chromate, chloride 
and borate-nitrate-nitrite, or chloride 
and sodium molybdate vs conductivity 
were made to maintain control con- 


from 4.6 milliliters per liter to 5.0 
milliliters per liter for the duration 
of each test. This value corresponds 
to 90-100 percent saturation of a 100 
F feedwater with air. 


Corrosion Measurement: The cor- 
rosion pit depths were - measured 
microscopically and the number of 
pits per unit of metal surface area 
were counted where possible. Micro- 
scopic examination of the tubing in 
place in the boilers consisted of tak- 
ing a clay impression of the deepest 
visible pits and then measuring the 
height of the nodule formed on the 
clay block. The curved surface of the 
tube makes other methods extremely 
difficult. Data taken on the removed 
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tubes were obtained by direct meas- 
urement of the pit depth with a mi- 
croscope calibrated for this purpose. 
Photographic evidence was also em- 
ployed for comparisons between 
tubes. 


Discussion 


Figs. 3 and 4 show graphically 
the effect of oxygen on boiler tubes 


Test No. 9-2615 br oxy- 
genated-chloride distilled 
water. Sodium molybdate 
added after initial corrod- 
ing period. Corrosion mot 
stopped. 


genated-chloride 


stopped. 


Test No. 10-2675 hr oxy- 
distilled 
water. Sodium hydroxide 


rosion might be ascertained. Un- 
fortunately, in the testing so far com- 
pleted, no such occurrence has taken 
place. The corrosion experienced has 
been general and widespread and 
selective corrosion reportedly occur- 
ring in some cases as a single pit on a 
tube or at the tube and tube-sheet 
junction did not occur. 

It is postulated that localized in- 
tense pits have their inception at 


Test No. 14-2548 br oxy- 


genated-chloride distilled 
water. Copper tankless 


added after initial corrod- beating coil in contact allo 
ing period. Corrosion not with i 


y oiler water. Corro- 
sion mot accelerated. 


Test No. 13-2548 br oxy- 
genated-chloride 
water, High strength, low 
steel tubing in- 
stalled. Mild surface cor- 
rosion. 


test conditions, then its value in ex- 
isting installations would be ques- 
tionable. For this reason, all the in- 
hibitors used were subjected to this 
operation. 

The borate-nitrate-nitrite (Tests 
7, 11 and 15) inhibitor was first 
used at an extremely high concentra- 
tion of 7500 ppm. At this concentra- 
tion considerable foaming and carry- 
over were experienced. Subsequently 


Test No. 16-2548 br oxy- 
genated-chloride _ distilled 
water. Pbhysio-chemical 
feedwater conditioner in- 
stalled, Widespread cotro- 
sion. 


distilled 


Note: Hours reported here do not include downtime (see Table 1) 
Fig. 4 — Photographs of tubes after test ('/. diam) 


in these tests. The tubes operated for 
3307 hours (Test No. 1) in uninhib- 
ited boiler water show heavy general- 
ized corrosion resulting from dis- 
solved oxygen attack. Field observa- 
tions have shown the 2 types of cor- 
rosion that may be experienced. One 
type is highly localized and intense, 
while the other is generalized and 
widespread. The second type of cor- 
rosion is less serious since the life 
expectancy of a boiler tube can only 
be gaged by the deepest pit. It was 
hoped that during the testing re- 
ported here, that some localized and 
intense pitting might occur under 
laboratory controlled conditions so 
that differentiation between the con- 
ditions causing both types of cor- 


periods of boiler storage or in areas 
where circulation velocities are low 
and localized stagnation may occur. 
Conditions such as these would lead 
to the formation of highly concentrat- 
ed differential aeration corrosion 
cells which are well known and 
which have been noted many times 
in improperly stored industrial and 
power plant units. 

The reference to the addition of an 
inhibitor after an initial corroding 
period refers to the fact that it was 
desired to obtain a proven inhibitor 
which could be added to existing 
heating boilers, many of which had 
already suffered some oxygen pitting. 
If the inhibitor was unsuccessful in 
halting corrosion once initiated under 
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the inhibitor concentration was re- 
duced in a step-wise manner over an 
18-month period to test its effective- 
ness at lower concentrations. Below 
3000 ppm, carryover was not de- 
tected in this test equipment and the 
tubes still showed no corrosion or in- 
cipient pitting. 

Early tests with the buffered chro- 
mate inhibitor (No. 4) at concentra- 
tions of the order of 1500 ppm 
showed a few incipient pits. This test 
unit had been used to establish con- 
trol settings on the test installation 
and the exact cause of the observed 
pitting was unknown. However, based 
on previous experience with chro- 
mate inhibitors in other applications, 
it was decided to use a level of 2000 
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ppm for further testing (No. 8). No 
carryover was experienced with the 
chromate inhibitor at this concentra- 
tion level and there was no corrosion. 
The results of this investigation are 
graphically shown in Fig. 3. 

Sodium molybdate (Test No. 9) 
was tried as an inhibitor based on 
bench scale testing reported in the 
literature.t This work indicated suc- 
cessful inhibition with the following 
chemicals: sodium molybdate, sodium 
tungstate, sodium chromate, and 
sodium nitrite. Coupon type bench 
tests in the laboratory screening work 
with sodium molybdate at a tempera- 
ture of 200 F in air saturated solu- 
tion showed good results. It was 
agreed that this test should be car- 
ried out in the model boilers. Re- 
sults of one test were not satisfactory 
(Fig. 4) and the application of sodi- 
um molybdate for the purpose of in- 
hibition under these test conditions 
was discontinued. 


A test involving the use of sodium 
hydroxide (No. 10) to produce a 
boiler water pH of 11.0 was carried 
out. It was felt by some that the use 
of sodium hydroxide at a pH of 11.0 
would be sufficient to deter further 
heavy corrosion. The results are 
shown in Fig. 4. It is evident that 
sodium hydroxide alone is not suf- 
ficient. While the severity of the 
oxygen attack may be diminished 
through increased pH, this type of 
approach is not an effective means 
of protection. 


In order to illustrate that the in- 
advertent contamination of boiler 
tube surfaces by, paint during boiler 


manufacture has a deleterious effect 


on operational tube life, one test (No. 


12) involving this consideration was 
carried out. 

Two of the tubes in this test had 
their entire waterside surface covered 
with a typical paint used for exter- 
Two other 


nal boiler protection. 


tMolybdate and Tungstate as Corrosion In- 
a and the Mechanisms of Inhibition, by 
WwW. Robertson (Journal of the Electrochemical 
} GP Vol. 98, No. 3, 1951). 
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tubes were simply spattered with 
aluminum paint. These tubes were 
operated in uninhibited boiler water. 
The results of this test showed that 
corrosion was accelerated by the 
paint contamination. 


Low alloy steels have been con- 
sidered for use in low pressure steel 
boilers. It was stipulated however, 
that the material used be consistent 
with the economics of the cost of low 
pressure steel tube boilers. One test 
(No. 13) involving the use of high 
strength, low alloy tubing in chloride 
oxygenated distilled water without 
inhibition has been carried out thus 
far. Fig. 4 shows the condition of 
this tubing after test. Pits were few 
in number and shallow; the type of 
attack was general in nature and not 
so severe as has been observed in 
other cases with plain carbon steel 
tubes. It should be pointed out that 
the analysis of this steel varies from 
heat to heat, probably more so than 
plain carbon steel. However, the 
work of otherst indicated that the 
copper content of the steel is related 
to corrosion resistance in sea waters. 
These investigators also illustrated 
that this same condition does not ap- 
pear to hold true at higher alkalin- 
ities. Also, apparently above about 
0.2 percent copper, no additional ad- 
vantage is gained. 

With the thought that copper, a 
dissimilar metal, might adversely af- 
fect tube corrosion resistance, an in- 
vestigation was made of the influence 
of a copper tankless heating coil in- 
stalled in contact with the boiler 
water (Test No. 14). The total sur- 
face area of the copper tankless heat- 
ing coil immersed in the boiler water 
was approximately 3 percent of the 
ferrous boiler surfaces in contact 
with the boiler water. This test was 
carried out with plain carbon steel 
tubing in uninhibited base boiler 
water. The results shown in Fig. 4 
reflect the examination of these tubes 


ott Boiler Tests on the Influence of the 

rc Content of the Steel on the Corrosion 

» = = in Artificial Sea Water, by G. M. A. 

Butler and H. C. K. Ison (The Institute of 
Marine Engineers, February 12, 1957) 


which showed no localization or ac- 
celeration of corrosion during the 
test period. 


In view of widespread attempts to 


sell physio-chemical water condi- 
tioning devices to the industry, it 
was decided to test one of these units 


(Test No. 16). 


The water 
used was of a type that is installed 
on the boiler feedline with normal 
piping connections. No power source 
or other connections are used. This 
unit was installed on the boiler feed- 
line under conditions as directed by 
the manufacturer and the boiler was 
operated with uninhibited test boiler 
water for one test period. For this 


conditioning device 


single test the device was unsuccess- 


ful. (See Fig. 4). 


It should be pointed out here that 
the tests so far performed neglect the 
effect of hardness in the water. It is 
felt that the presence of calcium or 
magnesium ions may have an effect 
on the required inhibitor concentra- 
tions and for this reason, tests are 
now in operation incorporating the 
addition of hardness to the boiler 
water. 


Field experiences in the boiler in- 
dustry have indicated that boiler 
storage conditions are closely related 
to extensive corrosive damage in- 
volving boiler tubes. It has been 
found that some localized corrosion 
has its inception during periods of 
lay-up and extensive downtime when 
the boiler is wet or contains a moist 
atmosphere. Accordingly, tests are 
being carried out under static con- 
ditions to investigate corrosion dur- 
ing storage and the efficiency of in- 
hibitors in preventing attack during 
these periods. In these tests, small 
carbon steel boxes have been con 
structed with simulated tube sheets 
forming two of the sides. Plain car- 
bon steel tubes were rolled into the 
tube sheets and these boxes have 
been laid up at atmospheric condi- 
These 


tions for 3-month intervals. 
tests are incomplete at this time. 
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Conclusions 


It is readily apparent that dis- 
solved oxygen will cause immediate 
and widespread corrosive attack 
under these test conditions. This 
attack is best explained by the elec- 
trochemical theory of corrosion and 
is well documented. 

Testing apparatus and technique 
have been developed which more 
nearly duplicate operating conditions 
for low pressure heating boilers than 
do bench type coupon or autoclave 
types of corrosion and inhibitor in- 
vestigations. 

Test operation to date has pro- 
duced the following conclusive re- 
sults for the previously described 
test conditions. 


1. The buffered chromate type inhibitor 
is effective in halting and preventing cor- 
rosion caused by dissolved oxygen under 
operating test conditions. The minimum 
effective inhibitor concentration appears to 
be 2000 ppm. 


2. The borate-nitrate-nitrite inhibitor is 
effective in preventing corrosion caused by 
dissolved oxygen under these test condi- 
tions. The minimum concentration appears 
to .be 3000 ppm. At this concentration, 


carryover is not observed in the test equip- 
ment. 

3. Sodium molybdate and sodium hy- 
droxide are not effective in halting dis- 
solved oxygen attack in the test boilers. 

4. The immersion of a copper tankless 
heating coil in the boiler water, out of 
contact with the tubes, does not accelerate 
or localize corrosive attack under these 
test conditions. 

5. The physio-chemical feedwater con- 
ditioner used in this test program was in- 
effective in preventing or reducing corrosive 
attack by dissolved oxygen. 

6. One test with high strength, low alloy 
steel tubing indicated a less severe attack 
than was observed on carbon steel tubing 
under the same test conditions. Some attack 
was noted but the pits were shallower and 
the incidence of pitting was lower. 


Present and Future Activity 


At present, the buffered chromate 
and the borate-nitrate-nitrite inhib- 
itors are being investigated in the 
presence of calcium hardness in the 
water. It is probable that magnesium 
hardness will also be included at a 
later date. One other high strength 
low alloy steel is under test and in- 
vestigation of influence of boiler 
storage conditions is continuing. 


It is believed that it should be pos- 
sible in the not too distant future for 
the SB/ to originate a revised set of 
instructions for the care of the water 
side of the low pressure units. 


Acknowledgments 


This research is being carried out 
by the Research and Development 
Center of the Babcock & Wilcox Co., 
Tubular Products Division, for the 
Steel Boiler Institute. 

The guidance of the Engineering 
Committee of SBI continues to be of 
utmost importance in furthering the 
objectives of the test program. 

The consultation and help given 
to the writers by H. F. Hinst, chief 
metallurgist, Tubular Products Di- 
vision, Babcock & Wilcox Co., is also 
gratefully acknowledged. 


Bibliography 


Corrosion in Scotch Marine Boilers, 
Part I, by F. D. Wormell, G. M. A. Butler, 
and J. G. Beynon (The Institute of Ma- 
rine Engineers Transactions, Vol. 69, April 
1957, p. 109). 





PRIZE-WINNING SOLAR HOUSE 


It has been announced that the prize- 
winning solar house, the design of which 
brought an award to P. R. Lee, se~ior 
student in architecture at the University 
of Minnesota, will be built near Scottsdale, 
Ariz. during 1958. 

The contest was sponsored by the Asso- 
ciation for Applied Solar Energy. The 
house is designed with solar collectors for 
heating, for heating domestic water, and 
for heating the water ‘for a swimming 
pool, 


SOCIETY MEMBERS PROMOTED 
IN M-H ORGANIZATION 


Among various changes made in the 
commercial division of Minneapolis-Honey- 
well Regulator Co., as announced by John 
E. Haines, company vice president and 
past president of the Society, was the re- 
assignment of several Society members. 

L. B. Belford was appointed to the 
newly-created post of eastern regional 
commercial sales manager. J. H. Jester 
became northwest regional sales manager 


in Minneapolis. R. L. Patton was named 
regional sales manager for the seven-state 
Mountain region with headquarters in 
Denver. 


WILLIAMS AND SPANGLER 
PROMOTED AT NATIONAL-U. S. 


Two Society members, H. Wells Williams 
and E. S. Spangler have been promoted in 
the organization of National-U. S. Radiator 
Corp. 

The promotions were announced _ by 
L. N. Hunter, senior vice president of Na- 
tional-U. S. and past president of the 
Society. Mr. Williams becomes consultant 
for the engineering and research depart- 
ment and Mr. Spangler is made manager 
of heating elements engineering. 


WALLACE MADE AMERICAN 
STANDARD SM AT SALT LAKE 

J. W. Wallace, Jr., who joined the Soci- 
ety in 1948, was recently made sales man- 


ager of American Standard at Salt Lake 
City, Utah. 
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NEW SECRETARY FOR ASME 


In December, the Council of ASME 
elected O. B. Schier, II, as secretary. Mr. 
Schier takes up the duties of secretary 
following the retirement of C. E. Davies 
who has been secretary for the past 23 
years and who has been in the service of 
ASME for nearly 38 years. 

Colonel Davies will continue to serve 
the engineering profession as coordinator 
for the United Engineering Center, plans 
for which have been completed and real 
estate acquired. ASHAE has announced 
its intention of occupying office space in 
the new UEC when completed. 


CHERNE IS DIRECTOR OF 
CONSULTING ENGINEERS 


R. E. Cherne, a member of the Society, 
has been made a director of the New 
York State Association of Consulting 
Engineers, Inc., with headquarters in 
Syracuse, N. Y. 

Mr. Cherne is also currently serving on 
the Guide Advisory Committee of the 
Society. 
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ASHAE Semi-Annual Meeting 


The Semi-Annual Meeting of the 
Society will take place June 23-25, 
1958 in the Nicollet Hotel, Minne- 
apolis, Minn., as announced by Pres. 
E. R. Queer, University Park, Pa. 

Simultaneously the 54th Annual 
Meeting of the American Society of 
Refrigerating Engineers will be held 
in Minneapolis, with headquarters in 
the Leamington Hotel. The ASHAE 
and the ASRE Committees on Ar- 
rangements, comprised of members 
of the ASHAE Minnesota Chapter 
and the ASRE Twin Cities Section, 
have cooperated in the planning of 
various joint special events. 

Both Societies are arranging their 
sessions so that it will be possible to 
extend an invitation for the members 
and guests of both organizations to 
attend one or more of each other’s 
sessions. 

The general chairman of the 
ASHAE Minnesota Chapter Commit- 
tee on Arrangements is J. S. Locke, 
with G. M. Kendrick and J. F. Siegel 
as co-chairmen. The ASRE Twin 
Cities Section general chairman is V. 
D. Wissmiller. 
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June 23-25 


Tentatively the respective Commit- 
tees on Arrangements are scheduling 
several joint functions. On Sunday 
evening, June 22, there will be an 
informal party sponsored by ASRE, 
with an invitation extended to all 
ASHAE members. Monday evening, 
June 23, there will be a get-together 
sponsored by ASHAE, with an invi- 
tation extended to all ASRE mem- 
bers. 

Separate Welcome Luncheons will 
be held by each Society on Monday, 
June 23, but on Tuesday evening, 
June 24, the Banquet will be a joint- 
ly arranged affair with members of 
both organizations attending. 

Inspection trips, tours, ladies’ 
events, and children’s activities will 
be worked out cooperatively wher- 
ever possible, and where separate 
events are planned by each Society, 
invitations will be extended to the 
other. 

The ASHAE Semi-Annual Meeting 
will consist of 5 Sessions during 
which 9 papers and 2 symposiums 
will be presented. It is planned to 
have 1 session Monday morning, and 


in Minneapolis, 


1 on Wednesday morning, with the 
final session on Wednesday after- 
noon. 

The first symposium will be on 
the subject of thermal insulation and 
the symposium manager is W. M. 
Keyes, Pittsburgh, Pa. Those partici- 
pating in this symposium will dis- 
cuss reflective and bulk insulation, 
block and pipe insulation, vapor 
problems in thermal insulation, 
thermal insulation for nuclear sys- 
tems, surfacings for glass fiber, and 
foam thermal insulation. 

The second symposium, with Ist 
Vice Pres. A. J. Hess, Los Angeles, 
Calif., as the symposium manager, 
will deal with condensing methods, 
including cooling tower design and 
performance, evaporative condensers, 
air-cooled condensers and an eco- 
nomic evaluation of condensing 
methods. 

The 9 papers will cover a variety 
of topics of timely interest, among 
which are a study of infiltration 
through building entrances, shading 
effects of canvas awnings, and a re- 
port on solar energy utilization. 
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HV&AC Design Practice for Schools 


By 


Henry Wright 


i payee, 


A $ LONG AS 20 years ago, it was recognized by heating 
and ventilating engineers that the school classroom 
constitutes a unique problem in ventilation, heating and 
cooling. The typical school classroom is used in the middle 
of the day when outside temperatures are rising. It is a 
densely occupied space with large window areas that fre- 
quently admit huge quantities of solar heat, and it has a 
high artificial lighting load. . 
Twenty years ago it came to be understood that, for 
these reasons, to prevent overheating of school classrooms 
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Fig. 1—Cooling indicated by lower shaded area was re- 
quired in east classroom most of school day. Room tempera- 
ture was held between 71 and 73 F except for momentary 
peak when class returned following lunch period. Outdoor 
temperature 10 F to freezing 


large quantities of cool outdoor air were frequently needed. 
Classroom ventilation came to be recognized as primarily 
a cooling problem, and it was realized that school ventila- 
tion divided itself into 2 distinct functions: 


1. Minimum ventilation, by which is meant the ad- 
mission of sufficient outdoor air to dilute odors to an ac- 
ceptable level and control indoor relative humidity—usu- 
ally around 10 cfm per pupil. 

2. Variable ventilation for classroom cooling. 


In recent years, the writer has had the opportunity to 
conduct a number of detailed performance studies of class- 
room heating and ventilating equipment which have abun- 
dantly demonstrated the need for wintertime classroom 
cooling. In one of the several schools studied, for example, 
it was found necessary to introduce over 1000 cfm of 65 
F air into a west-facing schoolroom when the outdoor 
temperature was only 12 F. In other cases, even more ex- 


Heating, Piping & Air Conditioning, February 1958 


Building toe Sy Research, Siles Snider Assocs 


Inc., 

jum on School Nesting Ventilat- 
Messe of  ~ AMERICAN SOCIETY 

Pittsburgh, Pa., January 29, 1958. 


treme, such cooling has been found necessary at an outside 
temperature of zero. 

The accompanying Figs. 1 to 4, represent records of 
the classroom cooling problem in identical rooms facing 
east, west, north and south, in a school in Moline, IIL, 
where tests of the type mentioned were conducted. 

fig. 1 shows the conditions for a March day in an 
east-facing classroom, between the hours of 8 a.m. and 
4 p.m., with outdoor temperatures ranging from 10 F to 
freezing. Between 8 and 9 a.m., as indicated by the cross- 
hatched area at the left, the unit ventilator discharge tem- 
perature was above the room temperature and heat was be- 
ing supplied to the room. From 9 a.m. on, as indicated by 
the cross-hatched area under the room temperature line, the 
discharge by the ventilator was below room temperature, 
which was thus providing cooling. At 12:30, however, the 
absence of pupils from the room and the cessation of solar 
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Fig. 2—Heating indicated by left shaded crea was noted in 

west classroom until end of lunch period. During the after- 

noon solar gain through west windows necessitated cooling 
despite freezing weather 


gain, represented by the cross-hatched area above the room 
temperature line, resulted in a 14-hr period of heating—a 
nice demonstration of the influence of the pupil heat load 
which has cropped up in many such tests. From 1 p.m. 
until the end of the school day, cooling, as indicated by 
the cross-hatched area at the right, was again needed, but 
at a lesser rate than during the morning. 

Fig. 2 shows the conditions present in a west-facing 
classroom, where, owing to the absence of solar gain in 
the morning, heating was required until noon, and then a 
small additional amount of heating, owing to the absence 
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of the pupils for lunch. Solar gain during the afternoon 
was not so intense as in the morning in the east class- 
room; nevertheless, cooling was needed all afternoon. 

In the north-facing classroom shown in Fig. 3, it is not 
surprising that heating was needed until well into the after- 
noon. However, there was some recorded diffuse solar gain 
through the north windows, as represented by the dotted 
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Fig. 3—North classroom which received no direct solar gain 
nevertheless required only moderate heating during the 
morning. Indirect solar gain, the result of reflection from 
snow-covered ground, necessitated cooling in mid-afternoon 


area, and a smaller amount of necessary cooling, shown 
by the cross-hatched area below the room temperature line. 

In the case of the south room (Fig. 4), a large 
amount of solar heat entered the room all day long, with 
the result that cooling was needed throughout the school 
day. The minimum discharge temperature of the unit ven- 
tilator in this room was set for 60 F, and the cooling re- 
quirement demanded introduction of 60 F air a large part 
of the time. 

It is interesting, when one stops to think of it, how 
similar this problem is to conventional air conditioning, 
Temperature control is achieved in the same way as in 
summer cooling—that is, by the introduction of sufficient 
quantities of air cool enough to maintain a thermo- 
statically determined temperature. Any differences between 
this type of ventilation and summer air conditioning tend 
to make wintertime ventilation cooling a more exacting 
comfort problem than summer air conditioning. Since 
maintained temperatures are generally lower, it has al- 
ways been very important to avoid drafts in connection 
with winter cooling; such factors as cold window glass 
serve to complicate the draft problem further. 

In other words, it happens that there is a rather large 
body of experience bearing on comfort cooling of school 
classrooms. Now that refrigeration cooling of school- 
rooms in summertime is being actively considered, it is 
important to realize that such experience exists, and can 
serve as a guide to summer cooling practice. In school- 
rooms, for example, it is well established that this cooling 
job can be done from a single discharge point, usually 
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located in the middle of the outside wall, if the cooling air 
is blown upward at a high velocity and diffused over the 
ceiling. It is doubtful whether many air-conditioning 
engineers, familiar only with typical summer cooling 
practice, would attempt to cool so large a room as a 
school in this relatively simple way; and yet, there is no 
question that satisfactory cooling can be achieved by this 
means. 

Another only slightly less important point is that 
ventilation cooling of the type used for years in school 
classrooms remains essential even where refrigeration 
cooling is provided, since the alternative would be the 
operation of the refrigeration plant, at times when out- 
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Fig. 4—Since this classroom received solar heat all day long, 

it also required continuous cooling at maximum rate, despite 

cold outdoor temperatures. Chart is for a fairly clear day in 

early March with outdoor temperatures ranging from 10 F 
to freezing 


door air is available free of charge, to do the cooling job. 
In fact, it has been demonstrated that, even in the sum- 
mertime, availability of 100 percent outdoor air for 
ventilation cooling can render the operation of refrigera- 
tion cooling systems much more economical through the 
method of night purging of heat accumulated in the build- 
ing structure by forced circulation of outdoor air. 

In other words, there is little or no conflict between 
the design requirements for wintertime heating and venti- 
lation cooling in school classrooms, and summertime air 
conditioning. In both cases, any system should be capable 
of providing 5 needed features, viz.: 


1. Fixed minimum ventilation on a per-pupil basis during periods 
of occupancy. 

2, Quick heating effect for morning warm-up in the wintertime, 
and quick cooling effect in summertime. 

3. Outdoor air ventilation, up to 100 percent of the system’s 
circulating capacity, thermostatically controlled on a room-by-room 
basis. 

4. Draft-free circulation of the maximum quantity of air in 
large-windowed classrooms—up to 10 or even more volumes per hr. 

5. Adequate controls for night setback, and to meet other 
specific occupancy requirements. 


In the past, one of the simplest and most convenient 
methods of meeting these requirements has been the unit 
ventilator, which has thus enjoyed deserved popularity in 
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the school field. Central fan systems of one or another 
type can be arranged to satisfy all 5 requirements, but 
such arrangements usually require the use of double-ducts, 
and/or auxiliary heating equipment within the classroom. 
In some cases, systems of this kind have been simplified by 
the device of providing a steady supply of ventilation air at 
some fixed temperature, such as 65 F. While this method 
may produce some economies in first cost, it is wasteful and 
not entirely satisfactory from an operational standpoint, 
since, on the one hand, air at this low temperature is not 
always needed, and, on the other hand, such air may not 
be cool enough to satisfy the full cooling requirement. 
These facts should be borne in mind in designing refrig- 
eration cooling systems for school classrooms. A typical 
central fan air-conditioning system, as used in commer- 
cial buildings, is inappropriate for this purpose because 
of its failure to provide large quantities of outdoor air for 


On the other hand, unit ventilators 


ventilation cooling. 


are now available designed for summer refrigeration cool- 
ing as well as wintertime ventilation cooling and heating. 

A rather simple way of analyzing the performance 
potential of alternative systems is to compare them with 
the operating characteristics of the year-round unit ven- 
tilator in the light of the 5 points previously enumerated. 

The essence of good classroom ventilating technique 
has always been that it must provide 2-way temperature 
control; that is, control of the upper limit of temperature, 
as well as the lower, whenever sufficiently cool outdoor 
air is available to make this feasible. The emergence of 
refrigeration air conditioning into the school field simply 
extends the cooling process to as much of the calendar 
year as school officials elect to utilize. Basic design princi- 
ples remain the same, and the main pitfall for the design 
engineer to avoid is that of forgetting the long-established 
problem of wintertime cooling when addressing himself 


to the new one of summer air conditioning. 





ACTIVITIES OF SOCIETY CHAPTERS 


some of the chapters were privileged to receive 
onal Directors Report. 
such subjects as Solar Energy, 
Noise Problems and Natural Gas were widely discussed. Additional Stu- 
dent Programs, conducted Tours and Non-technical Programs are noted here. 
Personal items on members show that many deserved individual mention. 


At recent meetings, 
Officers’ Visits or to hear their Regi 
@ variety of General Technical Talks, 


Officers’ Visits 

A guest speaker at a BLUEGRASS 
Chapter meeting, A. J. Hess, Los Angeles, 
Calif., who was then 2nd vice president 
of the Society, gave some introductory 
remarks about Society activities. Mr. Hess 
then related some of his experiences con- 
cerning design and installation of heating, 
air-conditioning and ventilating systems 
in greenhouses for the study of Solar 
Energy of Growing Plants. @ @ @ 
E. R. Queer, University Park, Pa., gave 
his educational address on Air Condition- 
ing of Caves for Underground Storage for 
the benefit of the members and guests of 
the ONTARIO Chapter. Professor Queer 
was Ist vice president of the Society at the 
time of this presentation. 


Society, 


search activities 


machines. He 


Regional Directors Report 


A. B. Algren, Minneapolis, Minn., 
regional director of Region 3, reviewed the 
duties of the region for a large MINNE- 
SOTA Chapter audience, stating that there 
is a need for greater interest in regional by R. 
meetings for closer Society contact. @ @ Regulator Co., 
e A brief outline of the general operation 
of the Society given by W. G. Hole, 
Montreal, Que., regional director of Region 
7, was well received by the NORTHERN 
ALBERTA Chapter members. @ @ @ 
C. B. Gamble, New Orleans, La., who is 
director of Region 5, at a 


esting program 


displayed, 
H. Jacobs, 


organized 


regional 
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Along with 


NORTHERN PIEDMONT Chapter meet- 
ing remarked on the rapid growth of the 
noting that the 40 chapters of a 
few years ago have now increased to over 
70. He also mentioned the increasing re- 
which will 
design data available. In an address on 
Electronics and Air 
Gamble described the design and working 

principles of air-conditioning systems for of 
specified 
conditions which affected the design, such 
as required temperatures, 
chine layout, and the usual lack of space. 


General Technical Talks M. 


At a meeting held jointly by 
and the ASHAE ATLANTA Chapter, the 
guest speaker, John von Bergen, Airkem, 
Inc., New York, N.Y., 
on Odor Controls. 
the talk, several pieces of equipment were 
demonstrating 
of applications. © 
Dirt Is Cheap? was the question posed 
Minneapolis-Honeywell 
Minneapolis, 
BALTIMORE Chapter meeting. This well- 
talk was supplemented 
large number of slides. @ @ @ An 
audience of BLUEGRASS Chapter mem- 
bers and guests enjoyed a slide presenta- 
tion and talk on the highlights of a new eee 
brochure on the Economics of Air Condi- 


tioning. Will Gove, Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn., was 
the speaker. @ @ @ C, F. Kroshel, 
Bacharach Industrial Instrument Co., 
Pittsburgh, Pa., gave an illustrated lec- 
ture on Adjusting with Instruments for 
Fuel Economy and Performance at a 
CENTRAL NEW YORK Chapter meeting. 
e e@ e CHAPITRE DE LA VILLE 
DE QUEBEC featured a_ talk by 
M. Samuel Aboud, president and manager, 
Rock Utilities, Ltd., Montreal, Que. The 
speaker first outlined the different kinds 
of burners adapted to the various types 
of boilers, as well as their characteristics 
and limitations. M. Aboud then discussed 
Mr steam production, giving the principal 
characteristics of operation of each sort 
burner. Some examples of practical 
calculations were presented for several of 
the problems encountered when estimating 
circuits and equipment for use with heavy 
oil. At a previous meeting of the Quebec 
chapter, the speaker was G. Lorne Wiggs, 
senior partner, Wiggs, Walford, Frost & 
Lindsay, Westmount, Montreal, Que. 
Wiggs spoke of High-Temperature 
Water as an ideal system for district heat- 
ing. Numerous examples in support of his 
contention were given, with special empha- 
sis on the military camp at Gagetown, N.B. 
The principal interesting details were cov- 
ered in a slide presentation. @ @ @ 
Enthusiastic reception greeted a talk on 
Heat Pumps and Their Application by 
Jack Whitson, York Corp., York, Pa., 
at an ILLINOIS-IOWA Chapter meeting. 
The talk was followed by a lively ques- 
tion and answer period. @ @ @ An 
Evaluation of Air Cleaning Equipment 
was made at a JACKSONVILLE Chapter 
meeting by G. F. Landgraf, vice president, 
engineering, Trion, Inc., Pittsburgh, Pa. 
The showing of colored 
graphic charts, emphasizing the fact that 
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Minn., at a 
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air conditioning is a sound business in- 
vestment, enhanced a presentation by 
F. M. Neal, sales engineer, Minneapolis- 
Honeywell Regulator Co®, Los Angeles. 
Mr. Neal’s address, given at a meeting of 
the KANSAS Chapter, was entitled The 
Economic Advantages of Complete Year- 
Round Air Conditioning. The Factors 
Affecting Cooling Coil Applications were 
described at another Kansas Chapter meet- 
ing by W. P. Glancy, southwest district 
manager, Aerofin Corp., Dallas, Tex. Upon 
completion of Mr. Glancy’s informative 
talk, a question and answer period was 
held. @ @© @®© KANSAS CITY 
Chapter featured addresses by S. L. 
Richardson, E. I. du Pont de Nemours 
& Co., Inc., Wilmington, Del., on fluori- 
nated hydrocarbon refrigerants—now and 
to come, and by A. M. G. Moody, chief 
engineer, The Trane Co., La Crosse, Wis., 
on Hermetic Centrifugal Compressors. @ 
@ e@ <An audience of MASSACHU- 
SETTS Chapter members and 
heard John Engalitcheff, Jr., president, 
Baltimore Aircoil Co., Inc., Baltimore, 
Md., in an infermative talk on Water Con- 
servation Eguipment—Theory and Appli- 
cation. ° s é MINNESOTA 
Chapter’s presentation on Local Ground 
Water Problems by A. E. Meyer, con- 
sulting engineer, was enthusiastically re- 
ceived. @ @ @ Shootin 
was the provocative title selected by F. L. 
Vaughn, Sporlan Valve Co., St. Louis, 
Mo., for the valuable information he gave 
in an address delivered before the MIS- 
SISSIPPI Chapter. @© © @ Mem- 
bers and guests of the NEW MEXICO 
Chapter were enlightened on the Eco- 
nomic Advantages of Year-Round Air 
Conditioning by E. A. Thompson, regional 
manager, Minneapolis-Honeywell Regula- 
tor Co., Denver, Colo. @ @ @ At 
a joint meeting of the NEW YORK Chap- 
ter of ASHAE and the local ASRE Chap- 
ter, Paul Aitkenhead, president, Electro- 
Air Cleaner Co., Pittsburgh, Pa., spoke 
on the Application of Electric Air Clean- 
ing to Air Conditioning. Discussing the 
air conditioning of large buildings at a 
previous New York Chapter meeting, A. I. 
McFarlan, president, A. I. McFarlan, Inc., 
New York, N.Y., covered such points as 
improved volume control, humidity control 
without reheat, larger heat transfer sur- 
faces, staged cycle and 3-pipe heat pump 
systems. In this talk on Staged Cycle and 
Closed Reversing Cycle, Mr. McFarlan 
gave a cogent economic study while com- 
paring different systems. @ @ @ 
NORTH TEXAS Chapter, meeting jointly 
with ASRE, scheduled a talk by P. V. 
Travis, chief plumbing inspector for the 
City of Dallas. The subject of Mr. Travis’ 
talk was The Effect of the New Dallas Air 
Conditioning and Ventilating Code on the 
Air Conditioning Trades. In the ensuing 
question and answer period, H. G. 
Jennings, district plumbing inspector for 
the City of Dallas, assisted in the replies to 
questions. @ @ @ The sound eco- 
nomics of air conditioning were ex- 


guests 


Service 
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pounded by R. L. Patton, branch com- 
mercial manager, Minneapolis-Honeywell 
Regulator Co., Dallas, Tex., for a 
NORTHEASTERN OKLAHOMA Chap- 
ter audience. Mr. Patton used colored 
slides in his analysis of the components 
of poor and good air-conditioning installa- 
tions and of the cost factor, for both com- 
mercial and residential installations. © 
@ e@ Problems encountered in Warm 
Air Furnace Design and Manufacture 
were treated by a NORTHERN ALBERTA 
Chapter speaker, George Lunde, manager, 
Furnace-Aire, Ltd., Edmonton, Alta. @ 
e e = A lively question and answer 
period followed a talk on Shopping Cen- 


Research Division, Anemostat Corporation 
of America, Hartford, Conn., displayed a 
masterful style. Ottawa Valley Chapter 
members also heard G. A. Robb, an engi- 
neer in the employ of a large paper mill 
in the area, speak on the many problems 
of ventilation and heat reclaim which 
are a constant source of worry in such 
mills. To strike a balance between em- 
ployee comfort and plant economy is the 
chief aim of plant engineers, according to 
Mr. Robb. @ @ @ W. S. Harris, 
research professor, mechanical engineer- 
ing, University of Illinois, Urbana, ad- 
dressed the PHILADELPHIA Chapter on 
Infiltration in Buildings. @ @ @ 


ASHAE AND ASRE GROUPS MEET IN ALBANY 


Among those in attendance at a recently held joint meeting of the Empire State 

Capital Chapter of ASHAE and the Hudson-Mohawk Section of ASRE. (L. to r.) Seated: 

E. J. Mahoney, H. F. Kruger (ASHAE); D. D. W. Lambert, Jr., R. D. Marshall (ASRE). 

Standing: M. E. Waddell, B. E. Mullen (ASHAE); L. M. Brown, P. G. Fournier, and H. 
Levine (ASRE) 


ter Air Conditioning by J. D. Olivieri, 
consulting engineer, who was a 
NORTHERN OHIO Chapter guest speak- 
er. Mr. Olivieri first described the 3 basic 
types of shopping centers as the strip, 
regional and district types. From _ this 
point he ventured into the methods best 
suited for air conditioning each type. © 
@ @ Speaking on Automobile Air Con- 
ditioning at a joint meeting of the 
NORTHERN PIEDMONT Chapter of 
ASHAE and the ASRE North Carolina 
Chapter, Mr. Carter elaborated in detail 
on methods of reducing the cooling ca- 
pacity after the comfort conditions in a 
moving car are reached. The speaker ex- 
plained the characteristic curves of auto- 
mobile air conditioning and described the 
stages of development. Mr. Carter, who 
handled the not-too-well-known subject of 
automobile air conditioning in an expert 
manner, predicted that as many as 25 
percent of all cars may be equipped with 
air-conditioning units next year. @ @ 
@ The OTTAWA VALLEY Chapter 
scheduled a program on heating and cool- 
ing with high-velocity single- and double- 
duct systems. The speaker, W. Peters, 


Considerable discussion followed an im- 
pressive talk at a PITTSBURGH Chapter 
meeting on Radiant Heating, Cooling and 
Controlled Human Comfort, given by 
W. C. Kadow, liaison engineer, Burgess- 
Manning Co, Chicago @ @ @ 
Many uses of high-efficiency filters in the 
industrial field were brought to the at- 
tention of the ST. LOUIS Chapter mem- 
bers by D. H. Northrup, president, Cam- 
bridge Filter Corp., Syracuse, N.Y., when 
he addressed the chapter on High-Ef- 
ficiency Filters as Used in Industrial and 
Comfort Application. @ @ @ The 
Performance and Characteristics of Axial 
Flow Fans were described for the benefit 
of the SOUTH TEXAS Chapter members 
by D. D. Herrman, chief engineer, Hartzell 
Propeller Fan Co., Piqua, Ohio. @ @ 
@ G. M. Anderson, general manager, 
Fluor Products Co., the Air Conditioning 
and Refrigeration Cooling Tower Division 
of the Fluor Corp., Ltd., Whittier, Calif., 
gave an interesting presentation on the 
design of cooling towers and recommended 
operating conditions at a meeting of the 
SOUTHERN CALIFORNIA Chapter. The 
talk was followed by a film on the pro- 
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curement of redwood lumber, and manu- 


facturing, assembly and operation of cool- 
ing towers. @ @ @ In an_ intro- 
ductory talk at a TOLEDO Chapter meet- 
ing, J. F. Guest reported for Tue Guive 
review committee on Chapter 40, Sound 
Control. He pointed out that this chapter 
gives all the necessary tools to work with 
and criteria for various applications. The 
main speaker of the evening, F. J. 
Linsenmeyer, sales engineer, Nichols Co., 
Detroit, Mich., offered a discussion of 
Ceiling Radiant Heating and Cooling. @ 
@ e@ An educational program on the 
new engineering test reactor at Arco, Ida., 


Carolina State College Student Branch, 
W. M. Wallace, II, consulting engineer, 
Durham, N.C., outlined the various types 
of heating, stressing the fact that the field 
is broader than most people realize. 


Solar Energy Discussed 
At a meeting of the ARIZONA Chap- 


ter, J. W. Elmore, professor, Arizona State 
College at Tempe, told of the methods 
used to develop 2 programs of construction 
business study. The electronic brain at 
Arizona State College is in charge of the 
project. Together with J. I. Yellott, sec- 


CERTIFICATES FOR CENTRAL N. Y. CHAPTER 
PAST PRESIDENTS 


The Central New York Chapter recently started the practice of presenting a Certifi- 

cate of Appreciation to each past president. When the first certificates were ready, 

no less than 9 of the past presidents were on hand. Seated (/. to r.): C. M. Ashley, V. 

S. Day, H. G. Strong, and J. H. Carpenter. Standing: Merle Weninger, F. E. Krell, H. J. 
Morton, F. D. Putnam, and L. A. Childs 


was scheduled by the UTAH Chapter. 
W. L. Stuewe, branch manager, Min- 
neapolis-Honeywell Regulator Co., Salt 
Lake City, Utah, gave the illustrated talk. 
@ @ @ Charles Schumann, Janitrol 
Heating and Air-Conditioning Division, 
Surface Combustion Corp., Columbus, 
Ohio, gave the VIRGINIA Chapter valu- 
able information on duct heater applica- 
tions. © @ @ Residential Applica- 
tion and Operating Costs of the Waterless 
Air Conditioner were covered at a 
WESTERN NEW YORK Chapter meeting 
by W. J. Radle, performance analyst, Air- 
temp Division, Chrysler Corp., Dayton, 
Ohio. @ @ @ The uses and types 
of controls in the various forms of heat 
transfer and air control equipment were 
demonstrated by B. L. Vehorn, branch 
manager, The Powers Regulator Co., 
Greensboro, N.C., for the benefit of the 
student members of the NORTH CARO- 
LINA STATE COLLEGE Student Branch. 
Mr. Vehorn was assisted in his lecture 
and demonstration by C. F. Atkinson, also 
a representative of The Powers Regulator 
Co. At another meeting of the North 


retary-treasurer, Association for Applied 
Solar Energy, Phoenix, Ariz., Professor 
Elmore discussed the design of the solar 
energy house. The first 5 winning entries 
in their international design contest were 
shown. @ @ @ Solar heat, with an 
emphasis on home heating, was treated by 
Calvin MacCracken, president, Jet-Heat, 
Inc., at a NORTH JERSEY Chapter meet- 
ing. Detailed data on heat traps and gen- 
eral information on types of thermal stor- 
age were covered. The winning designs 
from the national architectural contest for 
solar heated homes, sponsored by the Asso- 
ciation for Applied Solar Energy, were 
on display, and the highlights of some of 
the winning designs were noted. Mr. Mac- 
Cracken also displayed a solar oven which 
could be used to cook food at a tempera- 
ture of 350 F, using only the heat collected 
from sunlight. The scope and number of 
questions asked in the ensuing question 
period evidenced the members’ interest. 
@ @ @ An extensive question period 
made evident the great interest of the 
WEST TEXAS Chapter members in a 
program on Solar Heating. F. H. Bridgers, 
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partner, Bridgers & Paxton, Albuquerque, 


N. Mex., was the speaker. 


Solving Noise Problems 


Speaking at a meeting of the ATLANTA 
Chapter, Charles Overend, Koppers Co., 
Inc., Baltimore, Md., explained methods 
of Predicting Noise Reduction Require- 
ments in Air Distribution Systems. @ @ @ 
Noise problems in different facets of heat- 
ing, ventilating and air-conditioning sys- 
tems were the subject of a talk by H. C. 
Hardy, Howard C. Hardy and Assocs., who 
spoke to an ILLINOIS Chapter gathering. 
Pointing out the varying acceptability of 
sounds, the speaker demonstrated with 
slides and recorded messages. @ @ @ 
R. D. Lemmerman, manager, Koppers Co., 
Inc., Baltimore, Md., was concerned with 
Noise and Noise Reduction in Air-Condi 
tioning Systems in his informative pres- 
entation to the NORTHERN OHIO Chap- 
ter. @ @ @ A Method of Noise Con- 
trol Analysis in Room and Distribution 
Systems was described by W. L. Batchelor, 
chief engineer, Tuttle & Bailey, Division 
of Allied Thermal Corp., New Britain, 
Conn. This presentation at a meeting of 
the SOUTHWEST TEXAS Chapter was 
judged to be one of the most enlightening 
talks which the chapter had heard on 
sound and sound control. @ @ @ Ac- 
cording to James Gildard, senior project 
engineer, Koppers Co., Inc., Baltimore, 
Md., the major source of noise in air dis- 
tribution systems is fans, but transmission 
of sound from one space to another 
through ductwork is another problem which 
must be considered. In his discussion of 
Noise Control in Air Distribution Systems 
at a WISCONSIN Chapter meeting, Mr. 
Gildard explained the rating of sound 
levels by the decibel method and enu- 
merated the various methods of reducing 
sound. 


Natural Gas Studied 


Planning needed for the changeover 
from present gas distribution to the han- 
dling of natural gas was elaborated on by 
Mr. Lucas, vice president and general 
manager, The Quebec Natural Gas Corp., 
at a meeting of the MONTREAL Chapter. 
Following his interesting outline on the 
subject, Mr. Lucas answered questions on 
the effect of this new fuel source on the 
established oil market of the area, rates 
of the gas and corrosion problems. @ @ @ 
Highlighting his talk at a NEBRASKA 
Chapter meeting, M. L. Mead, chief engi- 
neer, Northern Natural Gas Co., Omaha, 
Nebr., presented some amusing and in- 
formative demonstrations and displays on 
the use and storage of natural gas. @ @ @ 
Fuel Economics, with emphasis on na- 
tural gas, was the topic covered by a 
NORTHERN ALBERTA speaker, M. E. 
Stewart, general manager, Northwestern 
Utilities, Ltd., Edmonton, Alta. @ @ © 
The PUGET SOUND Chapter members 
and their guests enjoyed hearing C. A. 
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Linde, assistant commercial sales manager, 
Washington Natural Gas Co., Seattle, 
Wash., speak on Supply, Transmission, 
Distribution and Rates for Natural Gas 
in the Pacific Northwest. Mr. Linde also 
discussed the fire prevention and explosion 
code now being drafted by the City of 
Seattle. @ @ @ Gas as a Fuel was 
the subject of a talk by L. S. Reagan, 
vice president and general manager, The 
Webster Engineering Co., Tulsa, Okla., at 
a WISCONSIN Chapter meeting. Mr. 
Reagan’s talk dealt with the availability 
of natural gas, along with the economic 
aspect, application, and some of the basic 
engineering problems. The speaker closed 
with a short discussion on efficiencies of 
the various fuels and the principles of 
combustion. 


Student Programs 


The NORTH CAROLINA STATE COL- 
LEGE Student Branch programmed a 
movie entitled Steam for Power. It de- 
scribed the history and construction of 
boilers used in steam generating for steam 
turbines. @ @ @ Meeting jointly with 
the INDIANA Chapter, students of the 
PURDUE UNIVERSITY Student Branch 
heard A. I. McFarlan, president, A. I. 
McFarlan Co., Inc., New York, N. Y., ex- 


plain a year-round air-conditioning system. 


Tours 


Members of the CONNECTICUT Chap- 
ter toured the new home office building 
of the Connecticut General Life Insurance 
Co., Bloomfield, Conn. An insight into the 
evolvement of the building’s final design 
was given by B. P. Hayden, secretary, 
mortgage loan and real estate department 
of the company. @ @ @ E. V. Gritton 
described the general layout of the air- 
conditioning system prior to a UTAH 
Chapter tour of the new office building 
of the Mountain Fuel Supply Co., Salt 
Lake City, Utah. The tour was conducted 
by R. G. Williams and Mr. Gritton of 
Williams, Gritton & Wilde. @ @ © 
Following a brief business meeting of the 
WESTERN MASSACHUSETTS Chapter, 
G. C. Jamison, industrial consultant, West- 
ern Massachusetts Electric Co., Springfield, 
Mass., spoke of the expansion needs for 
electrical power. Mr. Jamison also intro- 
duced the main speaker of the evening, 
N. W. Blanchard, assistant superintendent, 
West Springfield Station, Western Mass- 
achusetts Electric Co., who reviewed the 
area development described by Mr. 
Jamison, lectured on plant facilities and 
outlined the process of electrical genera- 
tion. Tours of the West Springfield Station 
power plant completed the program. 
@ @ @ A conducted tour of the air- 
conditioning installation of the Marine 
Trust Building preceded a WESTERN 
NEW YORK Chapter meeting, which was 
held jointly with ASRE. Three speakers 


142 


graced the podium at the meeting; all 
placed particular emphasis on the absorp- 
tion air-conditioning installation viewed 
during the tour. D. D. Hinman, R. S. Bald 
and W. A. Bingham, all of Carrier Corpo- 
ration, Syracuse, N.Y., spoke respectively 
on the air-conditioning system, the absorp- 
tion refrigeration machine, and organization 
and execution of the installation of the 
system. @© @ @ Student members of the 
PURDUE UNIVERSITY Student Branch 
heard F. H. Montague, mechanical engi- 
neer, Walter Scholer & Assocs., Lafayette, 
Ind., in a short talk on the heating and 
ventilating system in the new Purdue Uni- 
versity recreational gymnasium. After the 


AT CANADA’S POWER 
SHOW 


MERICAN SOCIETY OF HEATING 
Air-CONDITIONING ENGINEERS 


1S MEMBERS 69 CHAPTE 


CANADIAN MEMBERSHI 
sss 


Among the exhibitors at Canada’s Power 

Show held in Toronto last fall, along 

with meetings and technical sessions, 

was the Toronto Chapter, ASHAE. Shown 

above is a view of a portion of the 
exhibit booth 


talk, which was supplemented by detailed 
drawings, Mr. Montague conducted the 
student branch on an inspection tour of 
the installation. 


Non-technical Programs 


Predictions on the industrial future of 
Louisville, Ky., were presented at a BLUE- 
GRASS Chapter meeting by K. P. Vinsel, 
Louisville Chamber of Commerce. Mr. 
Vinsel related the part in the city’s future 
which will be played by the Chamber of 
Commerce. @ @ @ Members of the IN- 
LAND EMPIRE Chapter accompanied 
Ralph Nelson on a One-Man Safari to 
Kilimanjaro. The narration was illustrated 
with excellent slides. @ @ @ L,. E. 
Seeley, a past president of the Society, who 
is vice president, engineering, The H. B. 
Smith Co., Inc., Westfield, Mass., offered 
a superior program entitled A Plan for 
Financial Support of Engineering Educa- 
tion. The close attention of the MASSA- 
CHUSETTS Chapter audience and the 
active question and answer period follow- 
ing evidenced the appropriateness of the 
subject and the effectiveness of the speak- 
er, © @ @ ROCKY MOUNTAIN Chap- 
ter scheduled a talk by J. F. McCauley, 
president, HP & ACCNA of Denver, Colo. 
Mr. McCauley presented a talk on the 
responsibilities of suppliers, engineers, 
architects, subcontractors and contractors 


in mechanical work. Several proposed bid- 
ding breakdown procedures were outlined 
in detail, resulting in a timely presenta- 
tion. @ @ @ A WESTERN MICHI- 
GAN Chapter meeting was turned over to 
Wayne Miller, Grand Rapids, Mich., who 
showed colored slides of a fascinating trip 
around the Mediterranean Sea. 


Personals 
Pres. R. E. Dressell, BALTIMORE 


Chapter, while convalescing from a recent 
illness, paid a visit to his chapter. 
@ @ e@ It was announced by Pres. W. 
W. Dodge, ILLINOIS-IOWA Chapter, that 
the chapter has become a member of the 
Peoria Engineering Council and that P. J. 
Hannon will be the chapter’s representa- 
tive. @ @ @ Fifteen of the twenty-five 
living past presidents of the MASSA- 
CHUSETTS Chapter were honored at a 
recent meeting. Introduced to their fellow 
members were Past Presidents E. A. 
Dussosoit, David Moulton, F. R. Ellis, H. C. 
Moore, C. P. Yaglou, J. W. Brinton, D. 
M. Archer, C. W. Larson, Adolph 
Ehrenzeller, John Bonner, G. B. Torrens, 
A. L. Hare, G. W. Sprague, G. D. Fife and 
W. G. Martin, Jr. Mr. Dussosoit led the 
group, having been president of the chap- 
terin 1925. @ @ @ The MINNESOTA 
Chapter membership was pleased to hear 
that H. C. Mills was out of the hospital 
and doing well. @ @ @® Ata MONTREAL 
Chapter meeting, student awards were pre- 
sented for the best papers on air condi- 
tioning to J. Edge of McGill University 
by W. G. Hole, regional director, Region 
7, and to Professor Bouthillette in the 
name of Y. Larougery of Ecole Polytech- 
nique by Pres. D. J. McIntyre. @ @ @ 
J. H. Van Alsburg, H. F. Munn, R. E. 
Jensen and J. L. Breese were appointed as 
a committee to arrange a special pro- 
gram for the NEW MEXICO Chapter. 
e@ @ @ Pres. C. W. Watson, OTTAWA 
VALLEY Chapter, announced that Jacob 
Klassen had been appointed as a member 
of the hospital safety committee, CSA. 
Mr. Watson expressed his feelings that 
this not only reflected on Mr. Klassen, but 
it also was an honor of which the chapter 
could be justifiably proud. @ @ @ C. 
G. Binder, PHILADELPHIA Chapter, re- 
ceived his Life Membership certificate 
from E. K. Webster. Philadelphia Chapter 
business also included the election of J. J. 
Hucker as program committee chairman. 
@ @ @ Qut-of-town guests introduced at 
a WISCONSIN Chapter meeting included 
Phil Ellis, Barber-Colman Co., Brussels, 
Belgium, and Hans Sprong, Barber-Col- 
man Co., Amsterdam, Holland. L. C. 
Plaehn, who had been elected Milwaukee 
Engineer of the Month, received the con- 
gratulations of the Wisconsin Chapter for 
his fine work and many contributions to 
the field. 


ARIZONA CHAPTER HEARS 
SPACE FLIGHT EXPERT 
Taking part in a meeting sponsored 


jointly by 8 Arizona engineering societies, 


the Arizona Chapter of ASHAE heard 
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K. A. Ehricke state that he believes that 
the launchings of rockets to the Moon and 
space between Venus and Mars will be the 
next probable step in space flight. 


The talk by Mr. Ehricke was only one 
of the teatures on the program, most of 
which was conducted at Arizona State Col- 
lege at Tempe, Ariz., and which included 
also panel sessions on Educating Tomor- 


row’s Engineers and Developing the Engi- 
neer in Industry. 


PERSSON BECOMES VICE 
PRESIDENT 


N. B. Persson, Society member since 
1937, is now vice president of Stephens- 
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Bangs Associates, Inc., Detroit, Mich., a 
firm which specializes in consulting work 
in connection with engineering of food 
facilities. 





by formal action 


HONORED BY LIFE MEMBERSHIP 
of Society's Council 


David Caleb H. Berkley Hedges 





Kansas City, Mo.: > Entered serv- 
ice of Kansas City Electric Light 
Co. (now Kansas City Power & 
Light Co.) in 1910 as tracer in 
the drafting room. 

> Continued with that company 
to date, except for service overseas 
in World War I; now project en- 
gineer handling large heavy con- 
struction. 

> Elected president of Kansas City 
Chapter for 1933. 

>» Holds life membership, NDHA. 


Philadelphia, Pa.: } Has been di- 
visional sales manager, John J. 
Nesbitt, Inc., for 22 years 

> Studied at University of Ken- 
tucky, B.M.E. in 1914. 

> Experienced in sales and man- 
agement, Kewanee Boiler Co., 
York and Carrier Corporations 

>» Served on Nominating, Chap 
ters Conference Committees; chair- 
man, Admission and Advancement. 
>» Elected to presidency, New 
York and Philadelphia Chapters 


Richard D. Madison Paul H. Schoepfiin 


Buffalo, N.Y.: >} Connected with 
Buffalo Forge Co. since 1919; 
named director of research, 1955. 
> Was graduated from Rose Poly- 
technic Institute, B.S., 1913; M.E., 
1926, on professional record. 

> Helped design ist U.S. tanks. 
> Has written on air conditioning. 
> Edited Fan Engineering. 

> Holds patents on fans, etc 

>» Active on ASHAE committees: 
Research, Publications, TAC’s; 
various societies’ code committees. 


New York, N.Y.: pEstablished the 
Niagara Blower Co. in Buffalo, 
N.Y., in 1919; serving as presi- 
dent ever since. 

pWas graduated from Syracuse 
University, B.S., 1912. 

pWon varsity letter in baseball 3 
years; captained hockey team. 
pEntered partnership, Schoepflin and 
Tepas, 1915; blower system work. 
pServed in U. S. Army, 1917-19. 
pIs a member of Psi Upsilon; 
clubs in Buffalo, Boston, and N.Y. 





CANDIDATES FOR MEMBERSHIP 


Listed here are the names of 133 men who are candidates for membership or 


advancement in membership grade. 








their full share of responsibility of receiving 


Ss are req to 
these candidates into membership by advising the Executive Secretary before February 
28, 1958, of any whose eligibility for membership is questioned. Uniess such objection 
is made these candidates will be voted upon by the Council. 


° 
Note: * Advancement 


California (Region 4) 

Beaty, E. M.+¢, Industrial Gas Engr., Pacific Gas 
& Electric Co., Sacramento. 

CASTAGNOLI, Gurmpo, Supt., Reliable Heating, 
Air Conditioning Co., San Jose. 

Greene, G. A., Jr., Cons. Engr., Porter & 
Greene, San Jose. 

HacksarTH, J. K., Sales Engr., G. L. Bauserman 
Refrigeration Co., Los Angeles. 

MicHeut, N. V., Mgr. Industrial Insulators, 
Emeryville. 

Mipp.eTton, H. C., Chief Engr., Grand Heating 
& Air Conditioning, Inc., Los Angeles. 

Stack, D. J., Repr., General Electric Co., Los 
Angeles. 


tReinstatement 


Spruit, J. A., Territory Mgr., Lennox Indus 
tries Inc., Piedmont. 

Strucker, O. E., Jr. Mech. Engr., California 
State Division of Architecture, Sacramento. 
Weser, H. C.t, Design Engr., J. L. Hengstler, 
Los Angeles 


Colorado (Region 3) 


D'Amico, A. A.*, Sales Engr., Herman & von 
Rosenberg, Denver. 

Hicxerson, W. D., Sales Engr., McCombs 
Supply Co., Denver, 

JoHNsON, J. E., Asst. Vice Pres., Natkin & 
Co., Denver. 
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Connecticut (Region 1) 


THomas, J. B. C., Sales Engr., Hartford Elec 
tric Light Co., Wethersfield 


District of Columbia (Region 5) 
TEPPER, LEON, Vice Pres., A. S. Johnson Co., 
Inc., Washington, 


Wesster, G. G., Engrg. Draftsman, C. Warren 
Bogan & Assoc., Washington. 


Georgia (Region 5) 

ANDERSON, C. D., Power Sales Engr., Savannah 
Electric & Power Co., Savannah 

Autry, L. K., Estimator, M. O. Seckinger Co., 
Savannah. 

Cates, J. M., Chief Engr., Raaiporsing, Section, 
U. S. Air Force, Hunter Air Force Base, Sa- 
vannah, 

CLAUSEN, Car, Secy.-Treas., Clausen-Williamson 
Co., Inc., Savannah, 

Evans, W. B., Lighting Engr., Savannah Elec 
tric & Power Co., Savannah. 
McGrartH, J. R., Service Megr., 
Inc., Savannah. 


Mingledorff's, 
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WittiaMson, B. L., Pres., Clausen-Williamson 
Co., Inc., Savannah, 


Illinois (Region 2) 

Bryer, E. C., Estimator, Culberg Asbestos & 
Cork, Chicago. 

Curtin, W. M., Owner, Curtin Plumbing & 
Heating Co., La Salle. 

FisHER, G. W., Chief Mech. Engr., L. C. Spiehs 
Co., Inc., Chicago. 

Forp, F. oi Chief of Div. Vtg. & Warm Air 
Furnace Plan Examination Dept. of Bldgs., 
Bureau of Htg. Vent. & Ind. Sanitation, Chicago. 
GLeasOnN, R. D., Assoc. Engr., Brooke & 
Choporis, Chicago. 

KraMer, W. H.*, Mgr. Htg. Div., 
ply Co., Chicago. 

Mitten, H. E., Owner, Edward Miller Sheet 
Metal Shop, La Salle. 

NELLES, Maurice, Vice Pres. of Engrg., Crane 
Co., Chicago. 

Scuarres, H. J., Assoc., 
Assocs., Chicago. 

Tyx, R. C., Sales Engr., 
facturing Co., Chicago. 
Witson, K. D., Asst. 
Evans Corp., Moline. 
ZIMMERMAN, H, E., Sales Engr., 
ster Co., Peoria. 


Chase Sup- 


E. R. Gritschke & 
Gustin-Bacon Manu 


Chief Engr., 


George 


Warren Web 


Indiana (Region 2) 

BescHLoss, M. R., Asst. Sales Mer., 
Brass Works, Hammond. 

McCo.ium, J. L., Research Analyst, American 
Rock Wool Corp., Wabash. 

SCHILKE, D. W., Sales Engr., American Blower 
Div., American-Standard, Indianapolis. 

Tower, ARCHIE, Dist. Mgr., The Trane Co., 
Indianapolis. 

Wicking, E. E., Field Engr., J. C. Penney Co., 
Indianapolis. 


Hammond 


Kansas (Region 3) 


Taytor, E. W., Owner, Taylor Refrigeration & 
Heating Co., Topeka. 


Louisiana (Region 5) 


Matiary, M. C., Indus. 


Sales Engr., Reed 
Unit-Fans, Inc., New Orleans. 


Maryland ag 5) 
Instey, N. Jr., Proj. Engr., 


Mitchell, Ry Baltimore, 


Twee, E. R., Sales Engr., 
well Regulator’ Co., Baltimore. 


Lloyd E. 


Minneapolis-Honey- 


Massachusetts (Region 1) 

Borex, G. S., Asst. Proj. Mgr., Henry J. 
Nickel, Cons. Engr., Boston. 

BRESNIHAN, JOHN, Sales Engr., John J. Nes- 
bitt, Inc., Newton Highlands. 

FINNERTY, A.t, Mfrs. Ast., John A. Fin- 
nerty Co., ewton Highlands. 

KOHLER, J. W. A., Pres., Homans-Kohler, Inc., 
Brookline. 

Lorp, E, R., Engr., Bldg. Service Div., Stone & 
Webster Engineering Corp., Boston. 

Mito, JoHN, Cons. Engr., Joseph C. Bogue, 
Belmont. 

O’CoNnNoR, 
can Blower Div., 


. F., Sales & Appl. Engr., Ameri- 
American-Standard, Boston. 
Michigan (Region 2) 


Garst, J. L.f, Sales Engr., Saunders & Co., 
Detroit. 


Green, C. L., Sales Engr., Schmieg Industries, 
Inc., Centerline. 

LABBANCZ, F.°, R. L. Spitzley 
Heating Co., J. ae + : 
Muetter, G. R., Sr. Engr., Giffels & 
Rosetti, Detroit. 

Twisrmeyer, H. E.f, Pit. Engr., 
Staff, General Motors Corp., Detroit. 


Research 


Minnesota (Region 3) 


Dowett, K. F., Mech, Engr., Scott Whitnah, 
Inc., Minneapolis. 
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Wentz, C. H., Mech. Engr., Ellerbe & Co., 
St. Paul. 


Missouri (Region 3) 


ALBIN, E. L., Sales Engr., Dunham-Bush, Inc., 


Brentwood. 


Bevirt, W. D., Vice Pres. & Gen, Mgr., D. F. 
Edwards Heating Co., St. Louis. 


Jagcer, F. G., Field Engr., Sporlan Valve Co., 
St. Louis. 


Montana (Region 3) 


Stein, L. K., Engr. & Chief Draftsman, R. L. 
Prussing Engineers, Billings. 


Nebraska (Region 3) 
Hart, W. E., Sr. Mech Engr., 
Durham & Richardson, Omaha. 


PAULSON, L. J.*, Sales Engr., Minneapolis- 
Honeywell Regulator Co., Omaha. 


Henningson, 


New Mexico (Region 6) 


Baxter, H. H., Engr., Sandia Corp., Albuquer- 
que. 


New York (Region 1) 
BaLsaM, P. W.*, Engr., Jas. 
New York, 

BerGer, ADOLPH, Plbg. Engr., 
Smith & Smith, New York. 

Di Giacomo, W. A.*, Cons. Engr., New York. 
JaMESON, R. L., Br. Com. Sales Mer: Minne- 
apolis-Honeywell Regulator Co., Buttalo. 
Koprcky, J. J.*, Proj. Engr., Voorhees Walker 
Smith & Smith, New York. 

KornsiuM, H. R.*, Pres., Double-Kaye Plumb- 
ing Supply Co., Inc., New York. 

POMERANTZ, HERBERT*, sg Chief, Voorhees 
Walker Smith & Smith, New York. 

Rose, Ropert, Engr., Voorhees Walker Smith 
& Smith, Long Island City 


YANKAUSKAS, GEORGE, ’ eee Voorhees 
Walker Smith & Smith, Long Island City. 


H. Martin, Inc., 


Voorhees Walker 


North Carolina (Region 5) 


Nisbet, J. R., 
Charlotte. 


Partner, Mec-Tric Control Co., 


Ohio (Region 2) 

Davisson, D. N., Sales Service Engr., Perfec- 
tion Industries, Div. of Hipp Corp., Cleveland. 
GarDNgER, B. G., Sales Engr., Powers Regulator, 
Cleveland. 


Jones, W. V.*, Vice Pres., 


J. A. Guy, Inc., 
Dublin. 


Pennsylvania (Region 1) 


Amoroso, G. J., Mech. Engr. GS 12, Phila- 
delphia Naval Base, Philadelphia. 
Bastow, JoserH, Jr., Supt. Engr., 
Reiter, Pittsburgh. 

JoHNsON, W. M., Owner, Bill Johnson Mfg’s 
Agent, ea 

MILLER, S. Jr.*, Dvipt. Engr., 
Nesbitt, Inc., Piilddelphin 

Newton, J. M., Sales Engr., American Air 
Filter Co., Pittsburgh. 

Potter, W. G., Mgr. Com. Space Htg. Divs., 
Edwin L. Wiegand Co., Pittsburgh. 

Rott, J. R., Sales Engr., R. D. Bitzer Co., Inc., 
Philadelphia, 

Rupoy, WILLIAM, Assoc, Prof., Mech, Engrg., 
University of Pittsburgh, Pittsburgh. 

SHINGLER, M. E., Sales Repr., Amstan Supply 
iv., ge Standard, Altoona. 

YEOMANS, B., Design Engr., Paul H. 

Yeomans, Philadelphia 

ZIMMERMANN, yt 

Blower Corp., hiindelbhia. 


Charles A. 


John J. 


Sales Engr., American 


Tennessee (Region 5) 


Cox, J. C.*, Assoc. Engr., Union Carbide Nu- 


clear , Oak Ridge, Tenn. 


Raussy, G. B., Il*, Engr., George Wilson 


Co., Memph is. 


Texas (Region 6) 
BarnuHart, B. J.*, Owner-Mgr., 
neering Co., Austin. 


HorstTMANN, A, L., 
Austin. 


Cinbar Engi- 


Estimator, J. M. Boyer, 


Utah (Region 4) 


KitLey, B. W., Sales Engr., 
Service, Salt Lake City. 


Western Sales 


Virginia (Region 5) 


Easter, J. C., Asst. Dist. Mgr., 
Alexandria. 


Ric-wiL, Inc., 


Washington — 4) 

Boccsss, H. V., Engrg. Job Supvsr., L. G. 
Massart Plumbing & Heating Co., Seattle. 
Farrar, G. L., Mech. Engr., Lent’s, Inc., 
Bremerton. 

Laatz, L. F., Estimator, L. G. Massart Plumb- 
ing & Heating Co., Seattle. 


West Virginia (Region 5) 


BrowN, J. W., Jr., Installation Supt. Controls 
Inc., Morgantown, 


Wisconsin (Region 2) 
DonaLpson, J. R., Sales Engr., 
ing Co., Milwaukee. 

Koreck!, S. F., Engr., Industrial Heating & En 
gineering Co., ‘Milwaukee. 
SHELDON, J. F., Research Engr., 
Corp., Milwaukee. 


Allan Engineer 


A. O. Smith 


Canada (Region 7) 
Bopner, R. J., Chief Estimator-Contract Dept., 
F. Drexel So. Ltd., Vancouver, c 
Bowie, G. J., Vice Pres., F. G. Bowie & Sons, 
Ltd., Ottawa, Ont. 
Braip, F. A., Mech. Designer, Kappele, Wright 
& MacLeod, Toronto, Ont. 
Bruce, WILLIAM, Prof. of Mech Engrg., 
University, Montreal, Que. 
Burrince, L, E., Sr. Mech. Asst., 
National Railways, Montreal, Que. 
Coxtuns, J. J., Mech. Proj. Engr., 
Hydro, Toronto, Ont. 
CrowTHER, E. J., Pres., Crowther, MacKay & 
Assocs., Ltd., Calgary, Alta. 
Fertuck, E. A., Sales Engr., American Air 
Filter of Canada, Ltd., Toronto, Ont. 
Girrorp, R. M., Design-Draftsman, Canadian 
Arsenals, Ltd., St. Paul, L’ermite, Que. 
Harris, W. G., Repr., Darling Bros, Ltd., 
Montreal, Que. 
KENNARD, WittiaM, A-C. Engr., 
Electric Co., Ltd., Montreal, Que. 
MARBACH, BERTHOLD, Engr., Air Conditioning 
Engineering Co. (Canada), Ltd., Montreal, Que. 
McGowan, H. T., Prod. Mgr., Trane Co. of 
Canada, Ltd., Toronto, Ont. 
Netson, G. H., Automatic Control Sales & 
Appl. En r Wells H. Morton & Co., Ltd., 
Calgary, ta. 
wg E, H., Vice Pres., E. T. Sampson & 
ay Montreal, Que. 
Sado C. W., Supvsr., Canadian Ice Ma- 
chine Co., Ltd., Toronto, Ont. 
SHANKS, GAVIN, Pres. & Gen. ~~ A. & G. 
Shanks Plumbing & Heating, Ltd., Toronto, Ont. 
Soivason, K. R., Assoc. Research Officer, Div. 
of Building Research, National Research Council, 
Ottawa, Ont. 
THOMPSON, F. B., 
Calgary, Alta. 
Wess, B. J., Tech. Repr., Trane Co. of Canada, 
Ltd., Winnipeg, Man. 


McGill 
Canadian 


Ontario 


Northern 


Sales Mgr., Crane, Ltd., 


Colombia 


Tospar, Josz, A-C. Engrg. Dept. Head, Tecnica 
Colombiana S.A., Bogota. 


France 


Riepet, H. J., Staff Engr. European Operations, 
Worthington Corp., Paris, * 


Hawaii 

HAMILTON, R. E.*, Engr., Honolulu. 

Iran 

LinpcerG, Y. J. R., Chief Engr., Sentab, Teheran. 
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Italy 


CASALE, ALBERTO, Hitg. Vtg. A-C. Designer, 
Litchfield, Whiting, Panero, ) aa" & Assocs., 
ome. 


A-C. De- 


Det Priore, GIOVANNI, ~~. Vtg. F 4 
anmero, Severud & 


signer, Litchfield, Whiting, 
Assocs., Rome. 


LUCARELLI, GrorGio, Htg. Vtg. A-C. Engr., 
jaeeels, Whiting, Panero, Severud & Assocs., 
ome. 


Switzerland 


Bevet, Huco, Chief Engr., Landis & Gyr S.A., 
ug. 


Kouur, THeopor, Vice-Director, Zent A.G., 
Berne-Ostermundigan. 


Paerur, H. E., Assoc. Dir., Paerli & Co., Biel 
(BE). 


Wintscu, Kurt, Tech. Mgr., Technicair S.A., 


Geneve. 








OBITUARIES 








LAWRENCE C. SOULE 
Montclair, N. J. 


Lawrence Clement Soule, secretary, 
Aerofin Corp., originator of the use of 
spiral extended-fin heat transfer surface in 
encased heating and cooling coils, died of 
pneumonia at his home in Montclair, N. J. 
on December 16, 1957. Mr. Soule, a long- 
time (1908) Member of the Society was 
made a Life Member by action of the 
Council in January 1943. 

His technical paper entitled Cast Iron 
Hot-Blast Heaters — New Methods in 
Testing and a New Mathematical Formu- 
la Used in Plotting Charts and in Figur- 
ing Results, which appeared in the So- 
ciety Transactions in 1910, was the 
earliest one on the subject published by 
the Society and was a result of research 
conducted by Mr. Soule. He developed a 
basic formula which, for the first time, 
permitted a determination of heating ca- 
pacity at any given rate of air flow over 
extended surfaces at an indicated tem- 
perature. 

Mr. Soule was born in Bridgeton, Me., 
and received his S.B. degree from Massa- 
chusetts Institute of Technology. He be- 
came associated with American Blower 
Co. in Detroit in 1905. Following his as- 
sociation with American Blower and a 
short period with B. F. Sturtevant Co., 
Mr. Soule joined the staff of American 
Radiator Co. in 1907. His connection with 
the engineering and sale of cast-iron blast 
heaters for fan heating systems drew his 
attention to the problems arising with 
central heating coils, and from this he 
developed an interest in this subject which 
continued throughout his life. 

While with the American Radiator or- 
ganization during the years of 1907-1922, 
Mr. Soule carried on basic research work 
on the performance of the company’s 
Vento cast-iron coils and as a result be- 
came the author of the Vento Data Book 
which was widely used by engineers and 
designers since it contained performance 
data presented in a highly useful fashion. 

Mr. Soule was probably the first in- 
dividual to clearly realize the importance 
and the immense possibilities which would 
result if coils for central fan heating in- 
stallations could be successfully developed, 
and made available for use, using light- 
weight materials with physical character- 
istics permitting rapid transfer of heat. 
It is related that the full import of the 
situation came to Mr. Soule when he 


tested the performance of a borrowed fin- 
type radiator used on a World War I 
army truck. This realization led him to 
conduct experiments and make studies on 
extended fins attached to metal tubes in 


various ways and using various materials. 
Included among the studies were coils 
using both flat-plate and helical fins. 

A result of these studies was the devel- 
opment of the Aerofin-type coil, and the 
Aerofin Corp. was founded May 8, 1923 
with Mr. Soule as its secretary and chief 
engineer. 

The early product permitted use of 
pressures up to 50-lb gage, but soon de- 
signs were developed for use at higher 
pressures up to 350 Ib. Later, Mr. Soule 
directed the design of coils embodying 
the same principle but suitable for use in 
air cooling installations. His pioneering 
work resulted in the granting of a patent 
in 1923, which was modified in 1926 and 
extended on cooling surface in 1930. 

Mr. Soule made his home in Buffalo 
for many years, moving to Essex Fells, 
N. J., in 1925. In 1952, he moved to 
Montclair, N. J. He retired as chief engi- 
neer of Aerofin Corp. in 1938 and con- 
tinued as corporation secretary. 

He is survived by his wife, Jeannette 
Patterson; two sons, John P., of Upper 
Montclair, N. J., and Lawrence C., Jr., 
of Andover, Mass.; and by two grand- 
children. 
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WILLIAM ALLAN 
Milwaukee, Wis. 


William Allan, 55, president, Allan En- 
gineering Co., Milwaukee, Wis., died on 
November 8. He was a member of the 
Wisconsin Chapter. 

Mr. Allan was born in Castletown, 
Caithness, Scotland, and attended Heriot- 
Watt College. He started working in the 
foreign sales department, Bucyrus-Erie Co., 
South Milwaukee, Wis., in 1923. For a 
number of years he was connected with 
Chicago Pump Co. and Sims Heater Co., 
which later combined to form Allan En- 
gineering Co. He became affiliated with 
the Society in 1938. Surviving Mr. Allan 
is his wife, who resides in Milwaukee. 


THOMAS E. CRONE 
New York, N. Y. 


Thomas E. Crone, who was honored 
by Life Membership in the Society in 
1935, died on November 21 at the age of 
92. Mr. Crone, who had retired, was a 
member of the New York Chapter. 

Born on the steamer Etna at sea on 
January 19, 1865, Mr. Crone had the 
middle name ‘Etna’. He was schooled at 
London Collegiate Institute, London, Ont, 

Working on estimates and specifications, 
he started in 1886 in the employ of Frank 
Wheeler, heating engineer, Toronto, Ont. 
A few years later he became Michigan 
representative of Pierce, Butler & Pierce 
Manufacturing Co., Syracuse, N.Y. In suc- 
ceeding years he held the position of New 
York branch manager of the American 
Boiler Company of Chicago and Model 
Heating Co., and Chicago branch man- 
ager, United States Heater Co. In 1903 
he was named eastern sales manager of 
International Heater Co., Utica, N.Y. After 
several years as a manufacturer’s agent, he 
acted as New England representative, 
Vapor-Vacuum Heating Co., Philadelphia, 
Pa., during World War I. Later, he was 
associated with Hopson & Chapin Manu- 
facturing Co., New London, Conn., as 
vice president and sales manager, and 
W. A. Russell & Co., New York, N. Y., 


as district sales manager. 


A. G. MATOUSEK 
Schuyler, Nebr. 


The Society has been informed of the 
recent death of A. G. Matousek, 62, man- 
ager of the Gamble Store, Schuyler, Nebr. 
Mr. Matousek was a member of the So- 
ciety for the past twenty years. 

He was born in Brainard, Nebr., and 
received his mechanical engineering edu- 
cation at the University of Nebraska. After 
army service in World War I, he worked 
for the York Ice Machinery Corp. for over 
twenty years, starting as chief draftsman 
in the Omaha, Nebr., office and complet- 
ing this employ as an engineer in the St. 
Louis, Mo., office. He had been manager 
of the Gamble Store ever since. 
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Council and Council Committees 


Three Years: F. H. Faust, Fred Janssen, J. W Executive: A. J. Hess, Chairman; J. H. Fox, Stewart. 
May, B. Priester. P. B. Gordon, Walter A. Grant, E. R. Queer. Program ond Papers: John Everetts_ I 
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t " a a nai ommittee on Research: F nyder, Jr., to appear in the June 1958 JOURNAL 
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General Committees: The By-Laws provide for 9 such committees Nominating Committee: This committee’s membership is fixed by the 
The latest list appears in this issue (see above). By-Laws. The latest listing appears in this issue (see above) 
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Come to the Semi-Annual Meeting 1958 
AS HA E 


June 23-25 Nicollet Hotel, Minneapolis 
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LOW COST 


air filter bank assembly 


LIFELONG AIR FILTERS LIFELONG STEEL FRAME 


All aluminum. Heavy duty. Precision made. Heavy gauge 
Deliver 48% more air. Catch, steel. Fast assembly. Self- 
hold twice the amount of lint locking nuts. Gasket grips, 
and dirt without restricting air holds filter securely —no 
stream. Save up to 50% on springs, latches, locks. 

clean air maintenance costs. 


LIFELONG SEAL-TIGHT GASKET 


Polyvinyl chloride (semi-rigid PVC). Pro- 
vides lasting dust-tight seal between 
filter and frame... INCREASES FILTER 
BANK AIR CLEANING EFFICIENCY. Main- 
tains new product performance for life 
of equipment. 





Evans new Seal-Tight Filter Hold- 


ing Frames with Evans Lifelong Air 
fj | Filters are AN UNBEATABLE 
/ COMBINATION ... actually set a 


NEW SEAL-TIGHT GASKET new standard for AIR CLEANING 
BUILT INTO FRAME (1) Pressure locks EFFICIENCY. Mail coupon for 


filter in position (2) Provides permanent details. 
dust-tight seal 








FREE LITERATURE—MAIL COUPON 


. | rete wenger 
: X] Ww IEEE §=THE GEORGE EVANS Corp. MOLINE, ILLINOIS 


Gentlemen: Rush complete FREE literature on NEW LIFELONG SEAL- 
TIGHT FILTER BANK ASSEMBLY 


— 


NAME 





COMPANY 





ADDRESS 





city 
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BUILDING like 100 Park Avenue, which has many acres 
of glass wall area, is strongly affected by the heat of the 
sun. And since the solar factor is constantly changing with the 
sun’s angle, the central air conditioning system must be ex- 
tremely flexible, in order to keep each office in constant comfort. 


Carrier Corporation solved this problem of flexibility with the 
use of a Taylor FULSCOPE* Recording Controller for each of 
their two centrifugal refrigerating machines. Each controller 
operates a valve, which varies the speed of the machine accord- 
ing to the output temperature of the chilled water. One pen 
records the output water temperature, and the other records 


\ 





se 


® 
ou 
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TAYLOR CONTROLLED 
SYSTEM 


MAKES THE SUN BEHAVE! 


the input temperature. Thus constant water temperature is 
maintained in the primary air conditioning system, regardless 
of the effects of sun and weather on the face of the building. 


Whether you need air conditioning for human comfort or 
for product quality, Taylor Control will help you get top efh- 
ciency out of your equipment. Write for Catalog 5. Taylor In- 
strument Companies, Rochester, N. Y., or Toronto, Ontario. 


Reg. U.S. Pat. Of 
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Every Building 
Needs 4//coustat: 
Sound Traps 


AIRCOUSTAT silences all noise of all 
frequencies traveling through ductwork 


Eliminate disturbance, distraction and irritation 
caused by noises escaping from one area to an- 
other through ductwork. 





Install ArRCOUSTAT Sound Traps. AIRCOUSTAT 
eliminates guesswork, wasted space and unneces- 
sary expense of duct lining. You can guarantee 
your client trouble-free performance. You can 
estimate with complete confidence the perform- 





= 
KOPPERS 
v 
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ance of particular applications. If AIRCOUSTAT 
fits geometrically, it fits acoustically. 
AIRCOUSTAT saves you space. Its greater effec- 
tiveness permits smaller-sized ducting. It 
eliminates bulky mufflers. 

For more details, write to KOpPERS Com- 
PANY, INC., Industrial Sound Control Dept., 
6202 Scott Street, Baltimore 3, Md. 





INDUSTRIAL SOUND CONTROL 


Engineered Products Sold with Service 














Quiet-Tested...Now Time-Tested... 


OVER 50,000 CASE HISTORIES 
CAN'T BE WRONG! 








Why U-Spring Cushion Suspension Mounting... 
by JENN-AIR... has now been adapted to JENN-AIR 
Axial Roof and Centrifugal Wall Exhausters 







The Facts: Two years ago Jenn-Air incorporated U-Spring 
Cushion Suspension Mounting in its Quiet-Tested Direct 
Drive Roof Exhausters. Since then, over 50,000 units have 
been installed. 





The Facts: Not a single failure has been reported. No breakage 
on record. No instance of shipping damage (wheel binding 
into inlet), a common occurrence in rubber insulated ventilators . . . 


Jenn-Air Quiet-Tested Centrifugal Wall _Ai . . . 
a oiss aaah apclarias eaenion Jenn-Air U-Springs absorb the shock of rough handling. 
Mounting. Eliminates most duct work j sin 5 , e ; 
et panes lle ne Ry Rese Only six recorded cases in 50,000,where the U-springs 
the wall failed to solve the noise problem. 


The Facts: U-Spring Cushion Suspension Mounting — which 
shows 44% less vibration transmission than rubber or neoprene — 
has now been adapted to Jenn-Air Axial Roof and Centrifugal 
Wall Exhausters. Another in the long line of Jenn-Air “firsts” 
that includes: first with true low contour design . . . first with spun 
aluminum construction . . . first with Quiet-Testing in Jenn-Air’s 
exclusive Sound-Elec Test Chamber . . . first with motors 
lubricated for ten years of normal operation. 


The Facts explain why you can look to Jenn-Air for quality- 
engineered exhausters that never wait for the rest of the field 





to catch up. 
Jenn-Air Quiet-Tested Axial Roof Ex- 
hauster, — u-Sorne Suepene les 
M . men or genera 
en ws oath and dambtean ieotiee JENN-AIR PRODUCTS COMPANY, INC. 
tion, 1102 Stadium Drive, Indianapolis 7, Indiana 


as 
Y=“ MEMBER, AIR MOVING AND CONDITIONING ASSOCIATION 


150 Heating, Piping & Air Conditioning, February 1958 








MOTEL OWNER EXPLAINS WHY - 


ALL-COPPER PLUMBING IS A SOUND BUSINESS INVESTMENT 


The new 24-unit, 2-story “3 Judges” Motel, just off the famous Wilbur Cross Parkway, at New Haven, Conn. Architect, Caproni Asso- 
ciates, New Haven; consulting engineer, R. S. Leigh, Woodbury; plumbing contractor, J. V. Ursini Co., New Haven. 


ave 
The light weight of copper tube makes it possible to pre-assemble 
sections. Units like this, or even larger, can be handled and set in 
place easily. 


“Coun, but economical, construction and low main- 
S tenance cost are two important factors in achieving 
reasonable returns from an investment in the motel 
business,” says Stephen Nichols, owner of “3 Judges” 
Motel. 

“That is why we wanted copper tube used for the 

plumbing, including all the sanitary drainage lines. We 
eliminate future repair and replacement expenses due 
to rust. With smooth copper tube there is much less 
chance of clogged lines. And we made savings in con- 
struction costs because extra wide plumbing walls were 
not needed.” 
OWNER, BUILDER, CONTRACTOR—all benefit when the use 
of copper tube for plumbing includes the sanitary 
drainage system and these benefits apply whether it is 
a commercial building, a housing development or a 
single home. 

Plumbing contractors report that roughing-in is 
faster; their men like to work with copper for it is easier 
to handle and makes a neater job. 

Builders say that by using the space-saving, trim 
copper tubes and compact solder-joint fittings they can 
locate bathrooms and utilities where desired without 
complicated and expensive construction to provide the 
extra space needed for the installation and maintenance 
of heavier and bulkier piping. 
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Copper tube and solder-joint fittings make a compact, space- 
saving installation. A 3” copper tube with fittings can be installed 
within a standard 4”-wide partition. 


Owners have assurance of freedom from rust 

troubles, and homes with copper plumbing have higher 
resale values. 
Anaconda Copper Tubes—Types K and L for water supply 
and heating lines; Type M and the new lighter weight Type 
DWV for the sanitary drainage system. Anaconda wrought 
and cast solder-joint fittings in types for pressure and drain- 
age applications. Write for booklet-—Anaconda Publication 
C-33. Address: The American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda American Brass Ltd., New 
Toronto, Ont. 
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Cell-Tite Tubing saves Sheraton a cool $9,517.26 





Philadelphia’s new Sheraton boasts 
8,100 feet of B. F. Goodrich Cell-Tite 
Tubing on water lines of 1,000 room air 
conditioners, and for good reason! 

Saves labor costs: “With Cell-Tite 
Tubing,” says Mr. Earle Baltz, executive 
of Achenbach & Butler, Inc. insulation 
specialists, “we cut the time needed to put 
insulation on two lengths of pipe from a 
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normal three hours to only 20 minutes. 
This individual saving of two hours and 
forty minutes became a saving of 2,666 
man-hours on the whole job. Labor on 
this costs $3.57 per hour — multiplied by 
the total time, making a saving of 
$9,517.26!” 


Why they selected Cell-Tite: ‘Cell- 
Tite effectively prevents condensation on 
pipes carrying cold water through warm 
areas, holds heat of hot water in pipes. 
The material suffers no effects from con- 
stant exposure to maximum heat rating 
... continually holds up under heats ap- 
proaching its rated 220° resistance, has a 
K factor of 27 giving maximum insula- 
tion without undue thickness, is consistent 
and uniform in quality and assures even 
all-around insulation by being of ‘closed- 
cell’ construction.” 


Easy to install: “This tubing cuts labor 
costs by easy-threading on pipe, fits 


around bends, gives a much neater appear- 
ance. To strip the ends, we held the Cell- 
Tite Tubing back clear of the connection, 
held it in place with wire. After the con- 
nection was made, the wire was cut and 
the insulation moved over the exposed 
section. Even after being wired in a com- 
pressed position for two months, Cell-Tite 
showed no permanent set!” 

Get free booklet: For complete infor- 
mation and free booklet on Cell-Tite Tub- 
ing, Strip and Cord, write B. F. Goodrich 
Sponge Products, a division of The B. F. 
Goodrich Company, 481 Derby Place, 
Shelton, Connecticut. 


B.EGoodrich 


SPONGE PRODUCTS 
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AVERAGE AIR VELOCITY — FPM 


“Precision-controlled* air distribution trom sidewalis? 


Only through Barber-Coiman’s true sidewall diffusers.” 





Precision air distribution from sidewalls ceases to be a problem when you specify Barber- 
Colman Uni-Flo Sidewall Diffusers — designed to give adjustable air patterns and rapid 
diffusion without harmful airstream drop —a true diffuser, not merely a grille. 


*The Barber-Colman Comfort Chart, above, shows proper relation between air velocities 
and air temperatures important to human comfort. Each curve represents limit of satis- 
factory conditions for an average room temperature — points above the line fulfill Human 
Comfort Standards. Tools like this chart, developed by Barber-Colman engineers, and 
Uni-Flo Sidewall Diffusers help you define and deliver ideal results. The surest, easiest 
way is with combined Barber-Colman Air Distribution and Automatic Controls. 


Request Uni-Flo Diffuser Catalog and other details from your nearby Barber-Colman 
Field Office or write... 


BARBER-COLMAN COMPANY 


Dept. B, 1101 Rock Street, Rockford; Illinois 
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JENKINS PRACTICAL PIPING 


Diagram by Huxley Madeheim 
Copyright 1951 — Jenkins Bros. 














VALVE RECOMMENDATIONS 
For details of valves to suit varying 
see Catalog. 
Code | Quan. Jenkins Valve Service 
“A_]_1_ | Fig 3202 witesir Gore ——| Shuto vcrsaton at pool 
s |__| Fig. 3244 NiResistGote | Pooldrainshutof 
a cj _| Fig 3244 Ni-Resist Gate Vacuum cleaning conn. shutoft 
ME ti |_ Seeatoes totes Eagtee 


Shutoff strainer outlet & pool circ 

















E 1 Fig. 3244 Ni-Resist Gate pomp inlet 
F 1 Fig. 80 All Iron Globe Control pool circ. pump discharge 
G } Fig. 84 All Iron Swing Check Prevent backflow through pool circ 
cee Sees: ete aie CB GU EN SEN 
4 3__| Fig. 1312 of 1313 S. S. Globe Control chemical treatment feeders 
Prevent backflow to chem. treatment 
5 f 
jeeders 


3 Fig. 1328 S. S. Swing Check 





a) ean oer ange Prevent backflow of chem. treatment to 
Fig 1328 $ * wang Check pump & BW line 








}—____f —- 


Shutoff pool flow to filters — Normal 














u" 1 Fig. 3244 Ni-Resist Gote Siivetiien 
m* 1 Fig. 3244 Ni-Resist Gote Shetel post ew to Hers — 
Backwash cycle 
N*| 1 | Fig. 13120 1313S.S.Globe | Controlflowtodrain 
°° U r Fig. 3244 NiResist Gote mf Shutoff tecire. flow to heater & pool 
| P| 4 | Fig 1302S.S.Gote | Shuto filters 
rR 2 Fig. 3244 Ni-Resist Gote Shutoff pool woter heater a 
we “Chae | Control bypens Row cbovt poo 
water heater 


Fig. 80 Alll Iron Globe 








"| Shutoff steam supply control valve to 
pool water heater 

Control bypass flow st. supply pool 
woter heater 





T 2 Fig. 47-U Bronze Gate 
o + el 5. 


1 Fig. 106-A Bronze Globe 





1 _Fig. 47-U Bronze Gote Shutoff steam trap 















































ee eee. ffi 
w 1 — P S. S. and Bronze Control fece Gow 
x 1 a S. S. end Bronte 1 control steam trop test 
r Y ‘a 7 Fig 47-0 Bronze Gote Shutoff return system from trap 
z 1 — Bronze Swing Prevent backflow from return system 
“Normal Cycle *Bockwash Cycle 
= Filtration Filtration 
e OPEN CLOSED 
ry CLOSED OPEN 
N CLOSED Oren 
5 OPEN CLOSED 
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Sold Through Leading Distributors Everywhere 





154 


LAYOUTS 






How to plan piping connections 


FOR A SWIMMING POOL WATER CIRCUIT 


In this swimming pool water circuit, 
water is drawn off by a pump having 
a strainer to remove foreign matter. 
Water is treated with various chemicals 
to render it slightly alkaline; to kill 
bacteria and to inhibit growth of algae 
and coagulated suspended solids. Water 
is then filtered, warmed and returned 
to pool through inlets. No make-up 
water connection is shown because 
most codes require an independent 
supply. 

In normal operation of the system, 
valves L and O are open while M and 
N are closed, which permits water 
passage through filters and prevents 
flow to drain. Closing valve R and 
opening valve S will bypass heater 
when desired. Steam to heater is con- 
trolled by thermostatic valve. 


Filter cleaning by “back washing” is 
done by closing valves L and O, and 
opening M and N. Water is forced 
through filters in reverse direction, and 
discharged to drain. Pool may be emp- 
tied by closing valves M and P, and 
opening L and N. 


O. S. & Y, valves are recommended to 


prevent fluid action on spindle threads. 
All-Iron and Ni-Resist valves are speci- 
fied for water circuit, and stainless steel 
valves where chemicals are encoun- 
tered. Steam system valves are all- 
bronze or bronze with stainless steel 
trim. 

Jenkins Fig. 240, and All-Iron, U-Bolt 
Gate, is used for shut-off control of flow 
to filters and heater. The solid iron 
wedge assures drop-tight closure, and 
the valve can be repacked under full 
pressure. Jenkins Fig. 1312 or Fig. 1313, 
Stainless Steel Globe Valves resist cor- 
rosion and are recommended for con- 
trol of chemical and drain flow. The 
twin bolted bonnet and body design 
facilitates dismantling for cleaning and 
regrinding, and is especially suitable 
where chemicals might destroy conven- 
tional body-bonnet threading. 


To assure efficiency when planning any 
major piping installation, consult ac- 
credited piping engineers and contrac- 
tors. For prompt, capable help when 
you want Jenkins Valves and other 
supplies, call your local Jenkins Dis- 
tributor. Jenkins Bros., 100 Park Ave., 
New York 17, 
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EQUIPMENT DEVELOPMENTS... 





Package Boilers... 

-.-in sizes 18 to 92 hp — Kewanee 
Boiler Div., American Radiator & 
Standard Sanitary Corp. Dept. 
HPAC, 101 Franklin St., Kewanee, 
Til. 

Units available in eight sizes of 
high pressure packages, 125 to 150 
swp, 18 to 92 hp; eight sizes of low 
pressure packages, 15 lb steam or 30 
lb water, 606,000 to 3,060,000 Btu 
per hr. Completely automatic forced 
draft firing is cited feature of new 
units. facilitate 
carbureting of No. 5 oil and — on 


Burners complete 


combination gas, oil firing quick 
fuel changeover by simple valve con- 
trol, says company. 


Air Conditioning Units... 
offices, 
showrooms, churches, hotels, motels 

- John J. Nesbitt, Inc., Dept. HP AC, 
State Rd. and Rhawn St., Philadel- 
phia 36. 

In five largest “Roommate” units, 
bypass control 
closer humidity 
lowers pumping requirements, man- 


..-designed for hospitals, 


capacity provides 


summer control, 


For reviews of Recent Trade Literature see Page 192 


ufacturer says. Those with outdoor 
air openings have air volume stabiliz- 
ers designed to save fuel costs, in- 
crease comfort. Available in seven 
basic sizes providing cooling capac- 
ities 17,500 to 111,000 Btu per hr. 
Units may be floor, wall, ceiling 
mounted with selection of nonre- 
cessed, semi-recessed, fully recessed. 
universal, built-in arrangements. 


Volume Diaphragm Pump . 


...for metering toxic, obnoxious, 
corrosive, costly chemicals — Milton 
Roy Co., Dept. HPAC, 1300 E. Mer- 
maid Ln., Philadelphia 18. 

New units have teflon diaphragms 
sealing liquid ends from plunger and 
housing. Plunger displaces hydraulic 
fluid which in turn 
phragm to impact pumping action 
through double ball checks. Avail- 
able with maximum capacities 1.1 to 
138 gph, pressures to 2000 psi. Man- 
ual, automatic capacity adjustments 


strokes dia- 


are zero to 100 percent. 


Heat Exchange Coils... 
...designed for operation in process 


industries Niagara Blower Co., 
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Dept. HPAC, 405 Lexington Ave., 
New York 17. 

Units made of aluminum; copper; 
stainless, carbon, alloy steel; hot 
dipped galvanized steel. Both prime 
surface, extended surface types man- 
ufactured. Included are series flow, 
serpentine, parallel flow, cleanable, 
partitioned, bended coils. Units for 
pressures to 3000 lb also available. 


Iimmersible Motor... 
..designed for submerged opera- 
tion Louis Allis Co., Dept. 
HPAC, 427 E. Stewart St., Milwau- 
kee 1. 

Unit may be close coupled to agi- 
tators, pumps in sewage sumps, 
chemicals, water, abrasive industrial 


Motor shaft 


directly attached to impeller; motor, 


oils, company says. 


pump can be raised, lowered into 
position together by means of motor’s 
lifting lugs. Among features cited: 
leaktight 
breathers, waterproof cable connec- 


construction, neoprene 
tion, corrosion resistant parts. Avail- 
able in ratings 34 to 40 hp, both 


single and polyphase. 


Diversion Fitting . . . 
...for either supply or return 
Bell & Gossett Co., Dept. HPAC, 
8200 N. Austin, Morton Grove, Ill. 
New “Red-Wing” replaces fittings 
used separately for supply, return 
purposes. Since it combines two 
kinds of fittings in one, reduced in- 


ventory requirements result. 





EQUIPMENT DEVELOPMENTS 


Continued 





Sprayed Coil Dehumidifiers 
comfort, 
process cooling systems — Trane Co.. 
Dept. HP AC, La Crosse, Wis. 


New units adaptable for applica- 


..-designed for built-up 


tions requiring precision humidity 
control, company says. Basic com- 
ponents include coils, spray nozzle 
assemblies, heavy gage eliminators. 
corrosion resistant vertical casings. 
Two models in 36 sizes available. 
One has coil sections mounted to- 
gether, secured by one piece side 
panels. Another has sectionalized side 
supports for removal when coil in- 
spection is desired. Capacities range 
2500 to 41.000 cfm. 


- 


Transfer Valve ... 
..- designed for duplexing two 
strainers, heat exchangers, other 
equipment where fast, smooth trans- 
fer of flow from one unit to another 
is required — A. W. Cash Co., Dept. 
HPAC, Box 551, Decatur, Ill. 

Type “45” unit has six ports in- 
cluding common inlet and outlet. 
Flow is through single inlet to either 
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of two pieces of equipment and out 


common discharged —_ connection. 
Transition of flow from one unit to 
another on proportional basis pro- 
vided by engineering feature, com- 
pany says. Single operating handle 
jacks up plug before rotation. Avail- 
able in two sizes: 1 in. 600 lb 
flanged, 114 in. 150 lb flanged. 


Snap-On Pipe Insulation . . 

..designed to simplify insulating of 
industrial piping —- Delaware Insula- 
tion Co., Fifth Ave. and Colman St., 
Wilmington, Del., and Urethane 
Foam Div., Rainbow Industries, Inc., 
Butler, Pa. 

New material has service range 

200 to 250 F; 
variety of sizes, shapes, thicknesses 


available in 


for conventional piping and fittings. 
Made of 
product said to have thermal con- 
ductivity of 0.29 and—at 75 F—ten- 
sile strength of 30 psi. Insulation will 


resilient urethane foam, 


not support combustion, can be 
stretched as much as 190 percent, 
will mesh together tightly, company 
says. One of raw materials of prod- 
“Hylene.” manufactured 


by E. Ll. du Pont de Nemours & Co. 


uct is 


Weather Report System. . 

..designed to measure, indicate 
speed and direction of wind, tem- 
perature, relative humidity, rainfall, 
barometric pressure Friez Instru- 
ment Div., Bendix Aviation Corp.. 
Dept. HPAC, Taylor Ave., Towson, 
Baltimore 4. 

New system consists of six units. 
They are: wind indication unit with 
transmitter to measure wind speed, 
wind direction simultaneously over 
range 2 to 100 mph: temperature 


unit which measures temperature 


from 20 to 120 F; barometric 
pressure unit that measures pressure 
26 to 32 in. 


humidity unit; rainfall unit. Weath- 


of mercury; relative 


er data presented indoors on 11 in. 


diameter color dials. 


Condensate Pump... 
..with 12,000 sq ft EDR rating 
Hoffman Specialty Mfg. Corp., Dept. 
HPAC, 1700 W. 10th St., Indian- 
apolis 7. 
Model “WC 12-20” 
fitted 
pump, stainless steel pump shaft, 1/3 


has cast iron 
receiver, bronze centrifugal 
hp motor, low inlet. Unit has pump 
capacity of 18 gpm, discharge pres- 
sure of 20 psi, receiver capacity of 
14 gal. Features cited by manufac- 
efficiency, 


turer: durability, high 


ruggedness, quietness of operation. 


High Temperature Fans. . 
...With bearings kept in cooler op- 


erating zones General Blower Co., 
Dept. HPAC, 8611 Ferris Ave., Mor- 
ton Grove, Ill. 

Rotating member of dissimilar al- 
loy fitted to shaft 


ambient heat 


radiates, cir- 
culates away from 
bearing areas, manufacturer says. 
Product line runs 600 to 30,000 
cfm, will handle temperatures rang- 
ing to 1650 F. Among other features 
cited by company: simplicity of de- 
sign, easy field erection, economical 


maintenance, long service life. 
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| POWERGRIP “T\MING” BELTS 


This “check chart” shows why 


PowERGRIP Distributors 
have such a vigorous 


growth in profits 





Advantages PowerGrip “Timing” Beit Flat Belts 
. No need for lubrication v Vv 








. Positive elimination of slip 
and creep v 





- Completely compact (Both in 
width and pulley diameter) 
No lubrication housing. 





. Lightweight (Heavy duty 
belt only 0.1 Ib./ft./in.) 





. No noise or vibration 





- No initial tension 





. Unusual speed range 
(Speeds up to 12,000 FPM) 


. Efficient (Elim. heat, lube 
drag, high bearing loads) 








- Constant angular velocity 
(no speed fluctuation) 





. Minimum backlash 





. Design flexibility 





. Economical 


. No stretch Vv v 





























Note: ‘‘check chart’ based on normal transmission requirements 


Use U. S. PowerGrip “Timing”® Belts as your power lowered with this amazing belt. The list of OE applica- 
transmission leader — because they take a ““” after every tions grows too numerous to mention. U.S. PowerGrip 
advantage. has streamlined hundreds of products ...made them sell 
, : : above competition. Some equipment would not be in 
While every type of drive has certain advantages, no existence at all, if it weren’t for this great belt. 
type of power transmision possesses $0 many advantages U.S. PowerGrip “Timing” Belt drives — from flea 
Rubber, the originator of this unique drive o power to 1000 h.p., and with ratios up to 12 to 1—are 
’ : the “hottest” transmission belt sellers of the decade! 
THE LIST OF USES GROWS DAY BY DAY! Power produc- For complete information, contact a power transmission 
tion machinery in every field is made more efficient, specialist at any of the 28 “U.S.” Branch Warehouses or 
volume of production increased, and maintenance costs write us at Rockefeller Center, New York Z0, N. Y. 


Mechanical Goods Division 


See things you never saw before. Visit U.S. Rubber’s new Exhibit Hall, Rockefeller Center, New York 20, N.Y. 
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EQUIPMENT DEVELOPMENTS 


Continued 





Hot Water Generators... 
...designed for hot water heating 
Div., Na- 
Corp., Dept. 
First St., Oswego, 


systems Cyclotherm 
tional-U.S. Radiator 
HPAC, 157 E. 
WN. F. 

Units supply capacities ranging 
670,000 through 6,700,000 Btu per 
hr for standard forced circulation 
Other 


available for high temperature opera- 


hot water systems. models 
tion, systems requiring larger capac- 
ities. Among features cited by man- 
ufacturer: 80 


percent — efficiency, 


minimum installation costs, mini- 
mum space requirements. Units may 
be operated with variety of fuels. 
High temperature limit controls have 
been added to protect unit and equip- 


ment of hot water system. 


Motors... 

...in sizes 1/3 to 800 hp A. O. 
Smith Corp., Dept. HPAC, 3533 N. 
27th St., Milwaukee. 

Included in new product line are: 
enclosed 1 to 500 hp models said to 
be explosionproof, splashproof; blow- 
er motors 1/3 through 3 hp; her- 
metic motors 34 to 100 hp; hermetic 
units 1800 or 360 rpm with 34 to 
20 hp. Other new models are frac- 
tional motors 1/3 to 1 hp capacitor 
start, polyphase induction; single 
phase integrals 1 to 5 hp; gear 
motors 1 to 25 hp. 
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Air Conditioning System. . 
...With selfcontained units for in- 
stallation in multistory buildings — 
Carrier Corp., Dept. HPAC, 300 S. 
Geddes St., Syracuse 1. 

Heart of new system is utility core 
consisting of cooling tower, electrical 
and water supply. Individual units 
are placed in operation over 
period of several years. Calculation 
of building’s total cooling require- 
ments, location of _ individual 
“Weathermaker” 


tion of utility service, sequence of 


units, centraliza- 


equipment placement covered in 


company’s air conditioning plan. 
Once cooling tower, necessary utility 
core have been installed, piping, wir- 
ing to site of each unit is completed; 
then actual installation work of units 


may begin, manufacturer says. 


Control Valve... 
..designed for instrument actuated 
control of temperature, pressure, flow 
Sinclair-Collins Valve Co., Dept. 
HPAC, 454 Morgan Ave., Akron 11. 
Diaphragm operated unit offered 
in both direct, reverse acting types 
for steam, air, liquid, gas service to 
250 psi. Available in 1/16 
through 2 in., acting; \ 
through 2 in., reverse acting. Ta- 


sizes 


direct 


pered variable port area designed for 
accurate regulation of temperature, 
pressure, flow, company says. 


Thermometer Kit. . . 
...designed for checking super heat 
Marsh Instrument Co., Dept. 
HPAC, Skokie, Ill. 
New kit consists of two identical 
2 in. dial thermometers in polished 
brass cases having screwed rings, 


bevelled glass crystals. Dials grad- 
uated —40 to 65 F. Each thermom- 
eter equipped with 12 in. double 
armour capillary tubing, small sensi- 
tive bulb 14 in. in diameter. Ring at 
top of thermometer case provides 
means of attaching it to whatever is 
convenient, company says. Two non- 
absorbent, oil resistant, foam rubber 
wrappers for attaching bulbs to points 
of measurement, for insulating them 
from ambient temperature included. 


Chemical Resistant Linings 
..-designed for severe process serv- 
ice — Corrosion Control Co., Ince., 
Dept. HPAC, 516 Fifth Ave., New 
York 36. 

Linings are high solids materials 


formulated with  chlorosulfonated 


polyethylene polymers. They are sup- 
2 


plied exclusive of primer in two bas- 
ic formulations a one part pack- 


aged material recommended for 
fumes and spillage, of moderate du- 
ration, concentration; a two package 
system, consisting of base, curing 
recommended for 


agents severe 


fumes, spillage, immersion service 


under severe conditions. Both are 
thermosetting materials that vulcan- 
ize at room temperature to tough, 
thick, resistant and resilient elasto- 
meric linings, ready for heavy duty 


service, company says. 


Guarded Hot Plate... 
..-for measurement of K factor of 
all high, moderate temperature ma- 
terials within temperature range 100 
to 1400 F — Testing Equipment 
Sales Co., Dept. HPAC, Murray Hill, 
N. J. 

Equipment uses cold surface heat- 
ers which increase mean tempera- 


(Continued on page 170) 
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“I cut welding time when 








are specified!” 


“From my own experience, I know that B&W 
Welding Fittings are dimensionally accurate 
and fit-up fast and positive. Welding time 
is reduced and one can make a trouble-free 
permanent joint. That means lower piping costs”’ 
HE dimensional accuracy of B&W Welding Fittings 
makes a welder’s job easier and helps to make his 
work more precise. Trouble caused by poor fit-up to 
pipe is eliminated. Every fitting has true circularity, 
full radius and walls of uniform thickness, which result 
in time saved in installation, top-quality joints, and 
helps to achieve a permanent, leak-proof, piping system. 
Write for bulletin FB504. 

B&W Welding Fittings and Forged Steel Flanges are 
available in a complete range of types and sizes in 
carbon steel and the B&W Cro voys. 

THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION © FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET © MILWAUKEE 46, WISCONSIN 


THE 
NATURAL 
SOURCE FOR 
ALLOY 
FITTINGS 





FA-8903-FE! 
Seamless welding fittings and forged steel flanges, seamless and welded tubular products, solid extrusions — in carbon 
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alloy, 


Stainless steels and special metals 
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\ L WIGH MANUFACTURERS 
WOULD SELL US 
SMALLER QUANTITIES 


Ilia solves 
| USE ee 


aie OVER TO THE 
| WAREHOUSE — THERE'S A 
0} TRUCK FULL OF VALVES 
fi FROM XYZ MFG. CO., AND 
2 I DON'T KNOW WHERE 
zy TO PUT THEM 
a1 

















THEY ‘VE GOT TO GO \™~ LISTEN, MAC—VvE ) MOS NOT IN MY BASEMENT. ITS 
SOMEWHERE WE MAY GOT TO GET RID <FULL NOW WITH THAT LAST ORDER 
NEED THEM .HOLD ON~/ muy, OF THIS STUFF OF PIPE, REMEMBER? 
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PROVED DEPENDABLE... When you need a refrigerant, be sure 
to see your complete air conditioning and refrigeration whole- 
saler...and then be sure you always ask for ‘*Freon’’*, Choose 
“Freon” and you choose a refrigerant backed by more than 26 
years of Du Pont technical and manufacturing leacership. Choose Buy where 
“Freon” and you choose a refrigerant that sets the industry’s : : 
; aki for purity and dryness. you see this sign... 


QU POND F FR E Oo a REFRIGERANTS 


REG. U.S. PaT. OFF ; ; 
*“ Freon” is Du Pont’s registered trademark 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY for its fluorinated hydrocarbon refrigerants. 
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Eliminate elbows, bends 


Install vertically 
and transformation pieces 


i or horizontally ; ; : 
: with straight-line airflow 





Large-diameter hub and die-formed blades insure uniform air velocity from hub to tip. 
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American Blower axial fans deliver the 
volume you need; fit the space you have! 


Whatever your air-moving problem — ventilating, Seventy-three American Blower branch offices 
heating, drying or processing — you'll find an eco- from coast to coast — are staffed by skilled sales 
nomical solution in the complete line of precision- engineers. Ask them to help you select the right 
built American Blower fans. Plus-value: Rugged equipment for your job. Call today! American- 
construction of every American Blower fan gives Standard, American Blower Division, Detroit 32, 
you extra years of low-cost service with minimum Michigan. In Canada: Canadian Sirocco products, 
maintenance. Windsor, Ontario. 


It pays to standardize on American Blower fans for every duty! 


. P 
f 1 of 
4 ' a \ we 


Industrial Fans—three wheel-options HS Fans — nonoverloading, minimum Siroceo Fans—low speed, 
power quiet operation 








American-Standard 


AMERICAN BLOWER DIVISION 
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-three gate 





valve types 


in three 





pressure classes- 


all with safe efficient 


union bonnet joints 


A VES BRONZE. (RON, FORGED ANDO 
S CAST STEEL LUBRICATED PLUG VALVES 
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No matter how far you look, 
this is the most complete mod- 
ern line of bronze gate valves 
you'll find anywhere. All, of 
course, feature OIC alloy-40 
stems which ordinarily last for 
the life of the valve. 

125-lb., 150-Ib., 200-Ib. pres- 
sure classes. Solid or split 
wedges, rising or non-rising 
stems. Call your OIC Distrib- 
utor for quick service. Or write 
for specification literature. 


THE OHIO 
INJECTOR COMPANY 


Wadsworth, Ohio 
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Glazing operation requires both water and compressed air. 4,000 ft of 
SPANG Pipe comprise water lines, 1,000 ft carry compressed air. 


Dewey W. Hall, Hall Plumbing & Heating Co., inspects the compressed 
air system at Stylon Southern Corporation. 5,000 ft of Spang Steel 
Pipe, in sizes from %” to 12”, were installed at Stylon Plant No. 2. 


Dependable past performance creates 


second p23 NZS Steel Pipe order 
at Stylon Southern Corporation 


The new $2,000,000 Plant No. 2 of Stylon Southern QUALITY CONTROL PROVIDES DEPENDABILITY 


Corporation at Florence, Alabama contains 5,000 ft of SPANG Steel Pipe is quality-controlled from skelp to finished 

SpaANG Steel Pipe to carry water and compressed air for product. Each lot is tested and inspected to bring you 

the manufacturing of ceramic tile. top-quality pipe that is easy to cut, bend and weld. There’s 
“W ith = sill; plant's en a produc- a SpanG Distributor near you, Let him serve you on your 

tion of eight million square feet of ceramic tile a year, we - eitenes tok . 

must have reliable ire and water piping to produce at td ai 

this rate and operate efficiently,” reports Mr. Robert C. Audited Demat & Warthtnapen, Mesenes, Bde. 

Jackson, Plant Engineer. General Contractor: Brice Construction Company, Birmingham, Ala. 
“Based on our experience with a similar SPANG Pipe Piping Contractor: Hall Plumbing & Heating Company, Florence, Ala. 

installation at our Plant No. 1 in 1954, we chose SPANG Spang Distributor: Tallman Supply Company, Florence, Ala. 

again for its dependability. The new installation, put into Mechanical Engineer: Robert C. Jackson. 

use in July, 1956. has performed perfectly.” 


Produced in a complete range of styles, sizes and colors, SPANG- CHALFANT SeANG 
Stylon Ceramic Tile is used for walls, floors and counters DIVISION OF THE NATIONAL SUPPLY COMPANY 
in home and commercial applications. Combined, Plants ; CW STEEL PIPE 


No. ] 1 No. 2 produce 15 milli are feet of ceramic General Sales Offices: 

No. anc 0.2 = uce Fg million age eet o . ce rami Two Gateway Center, Pittsburgh, Pa. 

tile yearly. And SPANG + plays ove pare salincenend District Sales Offices: Atlanta, Boston, Detroit, Houston, Los Angeles, 
taining this production, New York, Philadelphia, Pittsburgh, St. Louis 











HALSTEAD & MITCHELL ENGINEERS PROVE... 


A 100-TON COOLING TOWER GAN BE 





HERE ARE TWO, NEW LARGE SIZES ADDED TO HALSTEAD & MITCHELL’S 
COMPETITIVELY-PRICED EC COOLING TOWER LINE 


THE EC LINE. The addition of the 80- and 100-ton capacity 
towers extends the range of the more-value-per-dollar EC 
line. All 12 models, 5 to 100 tons, have outstanding features 
never before offered in this price group. 


These include increased corrosion resistance due to rugged, 
14-gage steel cabinets (12-gage sumps on the largest sizes) 
—weatherized by application of Vinsynite, Vinyl Zinc, and 
Chlorinated Rubber coatings. Exclusively, H&M offers 
pressure-creosoted wetted deck surfaces with the industry’s 
only 20-Year Guarantee against rotting or damage due to 
fungus attack. New, sealed fan bearings are lubricated for 
life. Gravity-type distributing pans reduce pumping head, 
and cut down windage losses. Sump water levels are auto- 
matically controlled by integral float valves. 


Quitt. Large diameter, four-bladed, deep pitch fans are 
belt-driven at low speeds by special weather and splash- 
proof motors. The EC-80 and EC-100 are driven at speeds 
of only 400 and 450 RPM. They’re really quiet! Twin fans 
and drives power the three largest sizes, and all fans are 
of zinc plated, chromate dipped mild steel. 
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EC Series Cooling Towers are available in capacities of 5 
thru 100 tons in standard, factory assembled models, or 
as Take-Aparts (ECK Series) for difficult-to-get-at instal- 
lations. Residential, direct-drive ECD Series, with all the 
custom features and also competitively priced, come in 
capacities of 2 thru 71% tons. Call your nearest Halstead 
& Mitchell wholesaler for delivery and prices or write: 
Halstead & Mitchell, Bessemer Building, Pittsburgh 22, Pa. 


WRITE FOR COMPLETE DETAILS 


WA 
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“DIRECT EXPANSION 


“STEAM DISTRIBUTING TUBE Sete, COOLING COIL 
HEATING COIL” 





“EMBOSSED FIN DESIGN” 


DEAD AIR IS A DUD... and a costly one! 


Dead-air film on smooth fin surface prevents maximum heat transfer! 


GET PURCHASED PERFORMANCE! ... Use Westinghouse Heat 
Transter Surface with its air-activating fin design—prevents dead-air film! 


All Westinghouse Continuous Plate-fin Coils feature: 
* Embossed Fin design— Maximum Heat Transfer 
® Permanent Mechanical Bond— Fin to Tube 
*® Minimum Aijir Resistance 
*® Guaranteed Published Performance 
* Wide Selection—For Heating and Cooling 


And for Heavy Duty—I/ndustrial-Process and High-Pressure applications 
... Standard sections with extra-heavy wrought iron finned pipe! 


Call your Sturtevant Division Sales Engineer for complete details on your 
heating and cooling coil requirements, or write Westinghouse Electric 


Corporation, Department K-14, Hyde Park, Boston 36, Massachusetts. 
J-80635 


WESTINGHOUSE AIR HANDLING 
i laa 
you CAN BE SURE... iF its Westinghouse 
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““Maintenance-free, trouble-free, in- 
stall-and-forget.” They’re all pretty 
phrases, but every engineer knows 
from experience they don’t apply to 
regulating valves. Any valve designed 
to control temperatures or pressures 
within tight limits can be affected by 
dirt or other foreign matter in steam 
lines. 

One advantage of the external pilot 
mounting shown above is simplified 
maintenance, Trouble shooting is 
faster, downtime is reduced, and tem- 
pers don’t take such a beating. Here’s 
why: 

If trouble develops, it’s easy to find 
out if it’s in the pilot or the main 
valve. Just remove the tubing bend at 
A. A simple test, without any instru- 


ook 


2 Advantages of External Pilots 





in Automatic Regulating Valves 


Spence Type ED Pressure Regulator 


ments or other equipment, shows 
where the trouble is. 

If the trouble is in the pilot, you 
can remove it by disconnecting the 
unions at B. There’s no need to take 
the main valve out of the line. 

The quickest way to get the regula- 
tor functioning again is to install a 
spare pilot. This is easy — and in the 
Spence design it’s not expensive to 
carry spare pilots. Spence pilots fit all 
sizes of Spence main valves. There’s 
no need to stock an expensive inven- 
tory of pilots for each main valve size. 

In the enlarged sectional drawing 
above, you can see how the strainer, 
seat and disc of the pilot are readily 
accessible by removing the blind flange. 

If the trouble is in the main valve, 
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here again inspection is easy. If there’s 
dirt in the steam line, it may clog the 
bleed port or restriction orifices. In 
the Spence design these can be in- 
spected and cleaned by merely remov- 
ing the tubing connections. The seat 
and disc of the main valve can also be 
inspected easily by removing the top 
flange. 

These maintenance advantages, plus 
other advanced design features, are 
available for a wide range of regulating 
applications. For information on 
Spence’s wide range of different auto- 
matic regulating valves, write for your 
copy of Bulletin 1005. 


SPENCE ENGINEERING COMPANY, INC, 
Walden, New York 
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Ducts lined with L-O-F Glass Fibers’ Microtex are easy to 
fabricate and install; offer maximum insulation per dollar. 


L-O-F Glass Fibers’ Microtex duct liner gives 
3-way protection, even at peak air velocities 


For more efficient, 3-way insulation .. . 
under all operating conditions . . . at 
low cost, specify L°O-F Glass Fibers’ 
Microtex duct liner. Fine glass fibers 
absorb mechanical noises; insulate 
warm- and cold-air ducts against heat 
transfer. Duct itself acts as a vapor 
barrier. Sprayed facing resists air ero- 
sion, even at top operating velocities. 


Economical Microtex provides maxi- 
mum insulation per dollar. Applied 
quickly with adhesive and formed with 
the duct in the brake, Microtex re- 


L-O-F GLASS FIBERS COMPANY ° 


168 


quires no special skills, tools or equip- 
ment. Can be easily cut and fitted into 
irregular sections. Available in 1%, 2, 
and 3 lb./cu. ft. densities, coated with 
black vinyl, Microtex is: 

e strong ° fire-resistant 

epermanent’ resilient 

elightweight «pleasant to handle 
Get the facts on high-efficiency, low- 
cost Microtex duct liner. Contact our 
distributor, or write: L-O-F Glass Fibers 
Company, Dept. 39-28, 1810 Madison 
Avenue, Toledo 1, Ohio. 


TOLEDO 1, OHIO 


ULF 


GLASS FIBERS 
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HOW WORLD'S LARGEST INDOOR MARKET 


KEEPS ITS CUSTOMERS COMFORTABLE 


23 Jackson & Church Suspended Furnaces 
automatically distribute warm air 





Near Middletown in southern Pennsyl- 
vania, the world’s largest indoor shopping 
center under one roof sells everything from 
hamburgers to hearing aids... and from 
diamond rings to refrigerators. 


The problem of correct, even heating for 
this 100,000 sq. ft. area was a complex one... 
until the Jackson & Church Division of 
York-Shipley came up with the ideal solution. 







e . = _ 

Sr Fee ae ee , = 
Looking along one section of market showing efficient 
Jackson & Church furnaces suspended out of the woy 


Jackson & Church engineers installed 
a “zoned-heating” system which includes 
23 J & C Suspended furnaces, varying in size 
from 152,000 to 280,000 Btuh. output per for the comfort of its own zone. Since the 
unit. Thermostatically controlled and furnaces are suspended 16 ft. above floor 
equipped with heavy duty blowers and auto- level, no floor space was required for heating 
matic burners, each furnace is responsible equipment. 


Let famous Jackson and Church furnaces solve your commercial or industrial 
heating problems. As a first step, write for our equipment line folder or call 
your nearest Jackson & Church Distributor today. 


Oil & Gos-Fired Su ded 

J AC K Ss ©] N & Cc H U RC H te hate 2 ms na 
Basement Models to 4,750,000 
Btuh. for all fuels. 


Oil and/or Gas-Fired Direct-Fired 
Furnaces to 2,000,000 Btvh. 








division ef YORK-SHIPLEY, INC., YORK, PENNSYLVANIA 
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This Vilter air conditioning plant con- 
sists of a Freon shell and tube water 
chiller, shell and tube condenser, 
liquid receiver and a six-cylinder 
Freon VMC compressor, all installed 
in the Southwestern Bell Telephone 
Co., Olathe, Kansas. 


Close up view of Vilter Condenser. 
Chiller is above. Receiver is below. 


“i 


(lom-madle.cLiMATE 


for busy office and toll switchboard 


Vilter has brought the latest in “custom climate” air conditioning to 
the general offices and toll switchboard of the Southwestern Bell Tele- 
phone Company, Olathe, Kansas. Happier employees and more 
efficient operation is the satisfying result. Vilter equipment includes a: 
6-cylinder Freon VMC compressor, 16’’ x 10’ water cooler, 16” x 7’ 
shell and tube condenser, 12” x 10’ receiver. 


All components in a Vilter air conditioning system incorporate the 
latest in engineering skill and industry practice. VMC compressors 
offer maximum capacity in a minimum of space. Built-in capacity 
reduction permits automatic operation at reduced loads with conse- 
quent power savings. Vilter’s wide range of shell and tube equipment 
is right in performance and right in price. 


Vilter also offers a completely “‘ packaged’”’ water cooler—the Vilter 
Uni-Chiller. Shop assembled for lower first cost, the Uni-Chiller offers 
space-saving design, simple installation and requires a minimum of 
maintenance. 


You, too, can have all the advantages of modern air conditioning 
and refrigeration—specify Vilter. 


Equipment furnished by O'Dower Engineering Company, Vilter 
Distributor in Kansas City, Missouri. Mechanical Contractor, 
U. S. Engineering Company, Kansas City, Missouri. 


Write for these helpful bulletins to The Vilter Manufacturing Company 
Dept. F-715, 2217 S. First Street, Milwaukee 7, Wisconsin 


a 

4 

3 

ry 
Bulletin 707 Bulletin 631 Bulletin 429 
Vilter Condensers Vilter Vilter VMC 


Brine Coolers Uni-Chillers Freon 
Heat Exchangers Compressors 


® 


REFRIGERATION and ALR CONDITIONING 


THE VILTER MANUFACTURING COMPANY, Milwaukee 7, Wisconsin 
Aur Units @ A & Freon Compr $ @ Booster Compressors e Baudelot Coolers « Water & Brine Coolers e Biast 
Freezers @ Evaporative & Shell & Tube Condensers » Pipe Coils » Valves & Fittings » Pakice & Polarflake Ice Mactunes 





EQUIPMENT DEVELOPMENTS 


Continued from page 158 





ture of testing without giving high 
surface temperatures, company says. 
Available as complete unit or as 
components including enclosed 
“Alundum” guarded hot plate as- 
sembly console and also a power, 
control, and measuring console. Con- 
sole consists of plate having 4 in. 
test area with 3 in. guard, two cold 
surface heaters, two cold water plates 


all enclosed in cabinet. 


Valve and Vent Lock... 
..-designed to hold control settings, 
eliminate backlash and creepage of 
friction lock controls — Reid Metal 
Products, Inc., Dept. HPAC, 2021 
V. Lincoln St., Burbank, Calif. 
Automatic unit — said to be vi- 
brationproof — now available in va- 
riety of sizes, models for applica- 
tions in industrial, control fields. Ap- 
plications include food processing 
machinery, automation equipment, 
chemical and _ petrochemical proc- 
esses. Locking mechanism may be 
stacked for multicontrol units on 14 
in. centers. Unit responds quickly, 
smoothly, freely to touch, company 


says. 


Temperature Control... 
...for installation where explosive 
vapors, gases are present — United 
Electric Controls Co., Dept. HPAC, 
79 School St., Watertown, Mass. 
Temperature settings of type “C- 
95” made by removing cover and 
setting hexhead adjustment screw. 
All switches are single pole, suitable 
for 180 F ambient temperature; 
rated for 15 amp at 115/230 volts 
a-c. Thermal system consists of bel- 
lows contained in bellows housing. 
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AUTOMATIC-ELECTRIC HUMIDIFIERS 


HIGH CAPACITY 


Aprilaire Industrial Humidifiers (illustrated) are de- 
signed to provide capacity for practically any size 
requirements. Unit sizes up to 10 G.P.H. — can 
be installed singly or in a series of any number of 
units. 


POSITIVE CONTROL 


The Aprilaire introduces relative humidity as 
needed . . . and only when needed. Automatic con- 
trol eliminates possibility of lag or over-run. 


FLEXIBILITY 


Aprilaire industrial models are easily installed pack- 
aged units. Available for gas, steam or hot water 
heat source, every model can be pedestal-mounted 
or suspended — according to individual require- 
ments. 


BACTERIA REMOVAL 


Super-clean air, carrying moisture in vapor form 
only, is delivered by the Aprilaire’s unique princi- 
ple, incorporating the use of air filters and mineral 
coated evaporating elements. This exclusive humidi- 
fication method removes up to 70% of the bacteria 
in the air stream circulating through the unit. 


ISOTHERMAL OPERATION 


The Industrial Aprilaire has no temperature effect 
on the humidified air. Exhausted, humidified air is 
discharged at the same temperature it enters the 
unit. 


MINIMUM MAINTENANCE 


Because the only liming or water solids deposits 
occur on the inexpensive, replaceable evaporating 
elements mechanical difficulties from these 
usually troublesome deposits are eliminated. 





INDUSTRIAL AND RESIDENTIAL MODELS AVAILABLE-WRITE FOR COMPLETE INFORMATION 


m2 


”“ 





RESEARCH PRODUCTS 


Dept. 912, Madison 10, Wisconsin ' 


8 - + « PRODUCTS OF RESEARCH 





o write for copy 
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Announcing 
our new name 


ELLICOTT 


FABRICATORS, INC. 
formerly NOVELTY STEAM BOILER WORKS, INC. 


2 Out of fifty years of experi- 
ence comes a new name in 
metal fabrication. Ellicott 
specializes in fabricating un- 
fired pressure vessels, hot 


water generators, storage 
vessels, heat transfer equip- 
ment, special metal fabrica- 
tion. Ellicott offers a 
complete line of metal and 
non-metal linings, including 
the latest plastic linings that 


resist corrosion even under 
high temperatures. 


' 
Specify ELLICOTT 
THERE'S NO EQUAL _ ae 


eC 


ELLICOTT 


a -V- jo iley- wae]. tml, lem 


. SUeSIOIARY OF 
ELLICOTT MACHINE CORPORATION 


4. 
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Continued 











EE 


HOT WATER GENERATORS STORAGE TANKS SPECIAL LININGS SPECIAL FABRICATION 


— e rs = 
{2p q Y | 


Representatives in Major Cities 


Aciare and Kioman Streets ¢ Baltimore 30, Maryland 





Bellows — filled with temperature 
sensitive liquid —- expands or con- 
tracts with heating or cooling, ac- 
tivating snap action switch at de- 
sired preset temperature point, com- 
pany says. Three models available 
with adjustable ranges between zero, 


125 F. 


Solenoid Valve... 
..-featuring plunger seal design 
with soft rubber seal — Valcor En- 
gineering Corp., Dept. HPAC, Car- 
negie Ave., Kenilworth, N. J. 
“SV-4900” series dependable for 
millions of cycles with full operation 
in any position, company says. They 
have stainless steel internal construc- 
tion with brass body. Available 7/64 
orifice rating 130 psi maximum, 
5/32 rated 60 psi maximum; 2 7/20 
in. high, 1144 in. wide. Units de- 
signed for general usage with water, 
air, steam, inert gases, petroleum, 
vegetable oils, gasoline, kerosene. 


Temperature Transmitter 
..-for pneumatic transmission of 
temperature measurement in ranges 
100 to 600 F, with spans of 100, 
200 F — Foxboro Co., Dept. HPAC, 
Foxboro, Mass. 

Use of expanded scale increases 
output pressure change per degree 
temperature change, providing in- 
creased receiver control action, ex- 
cellent readability at both transmit- 
ter and receiver, company says. Va- 
por pressure thermal system includes 
4 X %& in. bulb, 18 in. bendable 
bulb extension, adjustable union con- 
nection, polyvinyl plastic covered 
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NOTHING BUT THE BEST AIR 
FOR TEXAS’ BIGGEST store! 











Electro-PL 


FOLEY'S, HOUSTON, TEXAS. 
Architect: Kenneth Franzheim, 
Houston; Engineers: Leo $. Weil 
and Wolter 8B. Moses, New Or- 
leans; Contractor: Strauvss-Frank 
Co., Houston. 


AAF’s Roll-O-Matic and Electro-PL filters 
keep air sparkling clean at Foley’s 


Clean ventilation air was part of the planning 
of Foley’s in Houston, Texas’ biggest department 
store. Nothing but the best would do, and it was 
achieved by the selection and installation of two 
top-flight filters from the complete AAF line— 
Roll-O-Matic and Electro-PL. 


The amazing Roll-O-Matic cleans itself auto- 
matically while it cleans the air. Maintenance 
amounts to nothing more than a once-a-year re- 


placement of Roll-O-Mat media—a job that’s as 
simple as loading film in a camera. The Electro- 
PL—also a renewable-media filter—is the only 
filter that combines mechanical filtration with 
electronic action. Maintenance? Infrequent re- 
placement of inexpensive media. 


For more information, call your local AAF 
representative or write direct for Roll-O-Matic 
Bulletin No. 248A and Electro-PL Bulletin 257. 


AAF Dust Contro! Ilinois 
Equipment Heating Specialties 


Aimntoan Aix Fitter — perter 


COMPANY, INC. 


373 Central Avenue, Louisville 8, Kentucky 
American Air Filter of Canada, Ltd., Montreal, P. Q. 


OUR BUSINESS —— 


Herman Nelson 
Unit Heoters 


Herman Neilson 
Unit Ventilators 
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Just take a DURABLA Basie-Check Unit ... combine it 
with any standard pipe fitting...and you have a complete 
check valve that’s perfect for practically any service. 
Keep a few Basic-Check Units on hand and you are pre- 
pared for any emergency. 

Because it will operate in any position, the DURABLA 
Basic-Check can be installed without changing existing 
lines. Made of stainless steel, they'll handle almost any 
liquid, gas or air...over a broad range of pressure- 
temperature ratings. 

DURABLA 8Basie-Check Units are versatile, depend- 
able, efficient and inexpensive. They come in seven 
standard line sizes, from %” to 2”. Also available: 
DURABLA Reducing Couplings of stainless steel. 

Ask for a copy of Bulletin HPAC 28. 


DURABLA MANUFACTURING COMPANY 
114 Liberty Street, New York 6, New York 


ysea as the 


elere bY 


How you can “make” a check valve 
to meet any emergency 


DM-32 


EQUIPMENT DEVELOPMENTS 


Continued 





bronze tubing over copper capillary. 
Liquid, gas filled systems available 
for temperatures above 600, below 
100 F. Transmitter is 10 14 in. high, 
5 7% in. wide, 4 1% in. deep; weighs 


10 Ib. 


Gas Unit Heater... 


...With controls, connections con- 
cealed within heater casing Rez- 
nor Mfg. Co., Dept. HPAC, 51 Union 
St., Mercer, Pa. 

Control assembly located on one 
side of 


through large snap-out panel, com- 


heater easily accessible 
pany says. All units in standard se- 
ries now equipped for use in duct 
systems with static pressures to 0.2 
in. Available in 10 sizes, 25,000 to 


300.000 Btu. 


Thermostat... 

..with range 35 to 90 F Vears 
Electric Controls, Inc., Dept. HPAC, 
Swan Island, Portland 11, Ore. 

New unit is only 2 11/16 in. long, 
1 54 in. wide, 1 1/16 in. thick. May 
be mounted in heaters of baseboard, 
wall, portable types; also, electric 
steam radiators, other electric heat- 
ing equipment. Bimetal thermal ele- 
ment accurate to within 1 deg, is 


not affected by changes in air pres- 
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TEVA* revealed that 
SNAP*ON pipe insulation 
would save $10,140! 


@ an initial saving of $10,140 on 15,000 ft. of 
pipe insulating material! 


@ an annual operating saving of $1836! 


... these were some of the reasons why one-piece 
Snap*On glass fiber pipe insulation was recently 
selected for the process lines of a huge new in- 
dustrial plant. Method used to compare various 
insulations was TEVA (Thermo-Economic Value 
Analysis).* TEVA findings showed that 142” 
Snap*On was thermally more efficient than 2” of 
the compared insulation, and thus $10,140 could 
be saved on material alone. Application savings, 
based on actual time studies, were estimated at 
15%-20%. Operating savings of 3.6 billion Btu/ 
year were calculated to result in an additional 
annual saving of $1836. 

*TEVA (THERMO-ECONOMIC VALUE ANALYSIS) IS AN EX- 
CLUSIVE G-B SERVICE, YOURS FOR THE ASKING. FOR TEVA 


SERVICE, CALL YOUR LOCAL G-B DISTRIBUTOR. 
(Listed in the Yellow Pages in 66 Cities) 


HUSTIN-BACON 
Manetirig Company QD) 


Thermal ana acoustical glass fiber insulations @ Pipe couplings and fittings 
Molded glass fiber pipe insulation 


220 W. 10th St., Kansas City, Mo. 
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UNIT HEATERS 


SUSPENDED TYPE 


Gas-fired—for use with natural, manufactured ; ag 2r extremes F ac 
- : ° sure or we athe r extremes, manutac- 
mixed or LP gases. Eleven sizes: 25,000 to ; anufac 
300,000 Btu input. All sizes available with turer says. Ratings on 20 amp model 
choice of propeller fan or centrifugal blower  ecnr : oc e 
for air movement. FlexiTemp control system, are 2500 watts at 125 volts a-c; 5000 
featuring automatic two-speed fan operation, watts at 250 sor ati . 9° 
_optional on propeller fan models up to 100,000 watts at 250 volts = i Ratings = 22 
Btu. Aluminized steel construction standard, stainless steel amp model are 2750 watts at 125 
optional at extra cost. These heaters are self-contained, ~— . 
completely automatic units for the production and dis- volts a-c; 5500 watts at 250 volts 
tribution of heat at the point of need. Installation involves 
only suspension, utility connections and venting. Practically 
no maintenance required. 
Floor-mounted models for use in offices and similar 
areas available in 25, 50, 65, and 75 thousand Btu sizes. 


a-c. 


FREE-STANDING TYPE 


These stainless steel direct-fired heaters 
are designed for large industrial and 
commercial space heating jobs. Ten 
sizes, 400,000 to 2,000,000 Btu input. 
Heaters can be equipped with gas burn- 
ers (for natural, mixed, manufactured , a f— eS 
or LP gases), oil burners (for fuel oils ae ce e Steam Traps al Sl 
through #5 grade) or dual-fuel burners i J 

Heaters may be floor-mounted for top 
discharge or suspended for down-flow Pa oh valve — H. O. Trerice Co Dept 
or horizontal discharge. They are easily A — fs ’ : ; " . 
adapted for use in duct systems. nr HPAC, 1420 W. Lafayette Blvd.., 


Detroit 16. 
Valve assembly comprises bucket, 


..with impeller driven rotating 


valve impeller operating as integral 
unit. Impeller changes seating posi- 
tion of valve at every discharge; pre- 
vents uneven wear of valve and 


DUCT TYPE 


Reznor duct heaters are compact, highly effi- ; 
cient gas-fired heat exchangers with a full com- manufacturer says. Removable cap 
plement of operating controls. They are designed permits inspection of valve. seat 
for assembly in custom engineered duct systems 
with components for air moving, cooling and fil- without disturbing high pressure 
tering specified to meet exact job requirements. 
Series DS sectional duct furnaces (shown) are available 
in 4 sizes .. . 150, 200, 250, and 300 thousand Btu. Systems 
with capacities in excess of 2,500,000 Btu can easily be 
assembled using these four basic units. Aluminized or Roof Ventilators... 
stainless steel construction. Accessory blowers available to a 4 ; . ; 
meet most air delivery requirements. 4 ee . designed for exhausting air from 


buildings — Trane Co., Dept. HP- 

| AC, La Crosse, Wis. 
lor eotplate Gutella, RA — | wa \lel-m. Ten direct drive, 11 belt sizes 
ee | available. Spun aluminum units with 
eal eee | 7, 9. 10, 12, 13 in. diameter back- 
wardly inclined centrifugal fan 


orifice, wire drawing, steam leakage, 





bolts or gasket. 


WORLO 'S LARGEST t IRECT FIRED 


wherever 
you are... Se ' Reznor Manufacturing Company 


63 Uaton Strect, Merese, Pe. wheels are direct drive. Air volume 


ranges 180 cfm to 2330 cfm. Sizes 
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60% shorter— 


c : 
Performance- we, 

proved radial othe 
ait-gap dependability 


NEMA rating 
in 60% 
less space 


but with radial air-gap design! 


New Louis Allis Pancake Motor preserves all the advantages of conven- 


tional motor construction 


The new Louis Allis Pancake Motor is your solution to 
trouble-free power in any space-cramped motor application. 
The Pancake is a remarkably short flange-mounted motor 
— up to 60% shorter and 33% lighter than standard motors 
of the same rating! And it is built in conventional radial 
air-gap design! 

It’s done by an ingenious forming process which literally 
compresses the end coils of a conventional radial air-gap 
motor into an exceptionally short length. The result is a 
compact, light motor ideally suited for horizontal or vertical 
mounting on machine tools, roof ventilating fans, or any close- 
quarter installation where space is a critical design factor. 
What’s more, this is achieved without sacrificing a single 
desirable characteristic: the stator still contains the same 
iron and copper as standard Louis Allis motors . . . standard 
em-101 


NEM<A service factor is maintained... high insulative values 
are retained by using proved Louis Allis varnishes and new 
insulating techniques . . . over-sized pre-lubricated bearings 
are used to guarantee long bearing life . . . and the entire 
motor is enclosed in an industrial-type cast-iron housing 
designed to shrug off abuse! 


The housing and flange are cast in one piece: this permits 
extra-accurate internal machining which extends bearing 
life and reduces noise levels to a new low. 


Investigate the Pancake Motor through your local Louis 
Allis District Office. Sized from 1 to 15 hp, at 1800, 1200, 
and 900 rpm, in open drip-proof and enclosed non-ventilated 
or fan-cooled enclosures. Write for Bulletins 2100 and 2150 
to the Louis Allis Co., 453 E. Stewart St., Milwaukee 1, Wis. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 
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in 15, 16, 18, 20, 22 in. categories 
can be either direct or belt drive. 
Range of these is 900 to 6596 cfm. 
Larger belt driven ventilators avail- 
able with 24, 27, 30, 33, 36, 40 in. 
diameter centrifugal backwardly in- 
clined fan wheels. Air volume ranges 
2170 to 23,427 cfm. 
UNITED’S MOLDED CORK PIPE COVERING 
Made from pure, clean, granulated cork compressed and molded to exact size. 
Extremely stable K factor over wide, low temperature range. Will not rot 
or support combustion. Clean, sanitary and odor free. Fits tighter . . . goes 
on faster . . . provides maximum protection. Available in a wide variety of 
sizes from local stock, coast to coast. Try it — it’s unsurpassed . . . and least 
expensive in the long run! 


Explosionproof System. . . 
. designed for rotating, recipro- 
cating equipment in hazardous loca- 
tions — Robertshaw-Fulton Controls 
Co., Instrument Div., Dept. HPAC, 
2920 N. Fourth St., Philadelphia 33. 
Malfunction detector, control units 
mounted in explosionproof casings. 
Control unit used to provide time 
delay when protected equipment is 
started, thereby preventing alarm 
or shutdown from single shocks or 
transient disturbances, company says. 
Available for a-c, d-c circuits. 


Globe Type Needle Valve 


..-for use as gage and for metering 


service in gas, oil, water lines -— 


Kerotest Mfg. Co., Dept. HPAC, 25- 
UNITED UNITED CORK CO IES g I 
|, | ae ITE K MPAN 25 Liberty Ave., Pittsburgh. 


Since 1907 


| Central Avenue, Kearny, New Jersey Unit developed to provide high 


quality, economical valve for appli- 


Engineering offices or approved distributors in key cities — coast to coast. cations where space is factor, where 
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When SorTitE Galvanized Steel Sheets were 
introduced, we said — anything that can be made 
of steel sheets can be made of Wheeling SoFrTirE 
Galvanized Sheets. This challenge still stands today! 
For SorTire Sheets are easy to work... and have 
a tight galvanized coating that will not flake or peel. 


IT’S WHEELING STEEL 


») 












- WHEELING 


a” ah 


\ sorirte 


WHEELING STEEL CORPORATION, WHEELING, WEST VIRGINIA District Sales prethang at Atlanta, Boston, 
Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Houston, New York, Philadelphia, St. Louis, San Francisco, Wheeling 
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PERFORMANCE 


Meeting Your Most Rigid 
Requirements—in Capacities 


"60,000 Ibs. 


pressures 250 psi and up 


Tops in steam generating performance is matched by out- 
standing dependability in Titusville’s Type WTP Water Tube 
Steam Generators. Completely factory-assembled, ready to ship 
by flatcar or truck trailer, Type WTP is easy to install in your 
boiler-room. @ Let us show you why and where Type WTP is 
serving many of the toughest boiler assignments in the country. 
When writing, ask for Bulletin 5511. 


A Division of 


BOILER DIVISION 
BOILERS for Power ond Heat .. . High and Low Pressure... 
Water Tube... . Fire Tube .. . Package Units 

PROCESSING ee} pee me 
Crystallizers . . . Direct Fired Heaters . . . por ose 
Heot Exchangers . . . Mixing and Blending Units . . . Quick TITUSVILLE, PENNSYLVANIA 
Opening Doors . . . Special Carbon and Alloy Processing Ne an 5 Qenaidtn Care eins 

. +» Synthesis Converters for E Ne : sy tog tha enema 

FORGE DIVISION aur Setey Seeing ane Tower Seg 
Crankshafts . . . Pressure Vessels . . . Hydraulic Cylinders .. . Plants at Titusville, Pa. and Warren, Pe. 
Shafting . . . Straightening and Back-up Rolls Offices in Principal Cities 
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operating areas are close, manufac- 
turer says. Unit features one piece 
solid forged carbon steel body with 
12/14 chromium heat treated stain- 
less steel stem with teflon packing. 
Available in sizes 4g, 14, 3g, % in. 
New product has working pressure 
of 10,000 psi at 70 F, maximum op- 
erating temperature of 500 F. 


iia 


Air Conditioner... 
..- with 75 to 100 ton capacity — 
Thermal Engineering Corp., Dept. 
HPAC, 2605 W. Dallas, Houston 19. 


includes design fea- 


Equipment 
tures of sectional construction for 
greater ruggedness, welded for rigid- 
ity, slide rails for easy removal of 
coils for cleaning, company says. 
Cabinet, access panels, drain pan 
fabricated of heavy gage black, cold 
rolled furniture steel, bonderized, 
then finished with coat of zinc chro- 


mate and coat of grey enamel primer. 


Temperature Scanner... 
. . . designed to provide over and 
under temperature protection—Tipp- 
tronic, Inc., Dept. HPAC, Chagrin 
Falls, Ohio. 

Function of unit is to serve as 
one temperature alarm instrument 
capable of sensing several control 
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Every time you specify Ingersoll-Rand 
Motorpumps as an integral part of an 
air conditioning system, you're not only 
adding a strong sales point, you're also 
saving yourself time and trouble in 
costly call-backs. 


Vv 


Air conditioning contractors know that Siscs from \ to 75 horsepower 


Ingersoll-Rand Motorpumps—designed 
specifically for air conditioning—have 
the rugged construction and modern 
features that mean continuous trouble- 
free service. In addition, you get easier, 
faster installation because compact 
Motorpumps require less space and 
will operate efficiently in any position. 


Get the complete story by writing today 
for the latest literature on Ingersoll- 
Rand Motorpumps for Air Conditioning. 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


9-645 
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~ QUADRA-SIDE 


Telescopic Expansion Compensators 
WITH LAMINATED STAINLESS STEEL BELLOWS, 2 PLY OR MORE 
something new for the ARCHITECT — ENGINEER — CONTRACTOR 


PAT. PEND. 


TYPE 7Q 


payee eeeTT ED 


\ ~ ‘ Sy 7 Pe ae 


ne 
Spe 

i Sea, 
re. 


SIZES 3-3” Inc. 


Working Pressure 300 P.S.1. — Temperature to 800°F. — Has Reserve Strength 
— Not Just Borderline Prospect of Withstanding Effect of Pressure — Shock — 
Thermal Line Expansion — High Temperature — Moderate Vibration. 

HIDDEN PROTECTION PLUS! All Non Corrosive Stainless Steel Bellows 

With Brass or Bronze End Fittings and Telescopic Shrouds. 





KEFLEX FITS IN NARROWEST 
WALL SPACE—SAFE—PERMANENT 


Approx. 
59 Ft. to 
Next J 
Anchor Point 





























@ ROUND KEFLEX Bellows are made of Laminated 
Stainless Steel, multiple ply (usually 2 ply or more) 
for greater strength with minimum force required to 
move bellows. The minimum force to move 7 Q Keflex 
Bellows greatly reduces the need for additional an- 
choring above that required to handle line pressure 
thrust force as the force to move Keflex 7 © only is 
always less than 100Jbs. 


@ FLAT KEFLEX FLAT GUIDES offer so many ad- 
vantages it is difficult to mention them all. Briefly: 
The KEFLEX FLAT OUTSIDE GUIDE (shroud) is made 
of brass USUALLY formed square of required length 
—one unit end will telescope over other unit end. 
The flat surfaces slide over and in one another—prac- 
tically eliminating possibility of torque as result of 


faulty installation. This ASSISTS PROPER GUIDING. 
@ SQUARE KEFLEX SQUARE END FITTINGS are 


made of heavy, non-porous, square, bronze stock, and 
threaded tapered female pipe size. They are attached 
to the KEFLEX 7 © bellows and the outside guides by 
silver brazing. The result is an easy moving expansion 
joint that will absorb either the slightest or the great- 
est thermal pipe expansion and with practically no 
load on the anchors. The heavy bronze ends, which 
will not crush during normal installations, assures safe 
and leakproof joints. 


SERENE . 


U. S. FLEXIBLE METALLIC TUBING CO. 


WRITE 
TODAY 
FOR 


LITER- 
SAN FRANCISCO 5 
63 MAIN ST 


KEFLEX MANUFACTURING 
454 EAST THIRD STREET, LOS ANGELES 13, CALIFORNIA 


SINCE 1905 


DIVISION 


SEATTLE 4, WASHINGTON 
2425——-6TH AVE. S$ 


PORTLAND 9, OREGON 
328 N.W. BROADWAY 


! 
j 
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points providing alarm if one of 
these temperatures exceeds or fails 
to reach preset limit, company says. 
Thermocouples connected to stepping 
switch which samples output of each 
thermocouple. Signal then delivered 
to terminals of contact meter. Alarm 
mechanism may be located close to 
points to be monitored or at remote 


central location. 


Air Conditioning System. . 

. utilizing small 134 to 414, in. 
OD pipes 
ing of America, Inc., Chrysler Bldg., 
Dept. HPAC, 405 Lexington Ave., 
New York 17. 


System 


. Hi-Press, Air Condition- 


designed to transmit 
treated air at velocities of more than 
6000 fpm. Features cited by manu- 
facturer: compactness, simplicity of 
installation, ease of maintenance. In- 
volume 


dividual air 


controls provided. 


temperature, 


‘*$”’ Section Sheave ... 
...designed to permit wider speed 
changes, increased horsepower trans- 
mitting capacity Allis-Chalmers 
Mfg. Co., Dept. HPAC, 1171 S. 70th 
St., Milwaukee 1. 

New 


range of 5.5 in. minimum to 120 in. 


single groove sheave has 


maximum. Companion sheaves in 
sizes 8 to 24 in. pitch diameter avail- 
able along with “S” section belts in 


lengths 54 to 150 in. Each belt has 
minimum width of 2 1/16 in. 
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New low price! SCOTCHRAP 


PIPE PROTECTION TAPE 





...the superior pipe coating 


*““SCOTCHRAP”’ Pipe Protection is polyvinylchloride plastic in handy 


tape form . . . a pipe coating tape designed especially for long term 
pipe protection. Compared to all other pipe coatings and coverings, 
““SCOTCHRAP” Brand Pipe Protection Tape is superior in these 
important qualities: Toughness—to resist abrasion from backfilling 
and underground soil stresses. Lower conductance—to resist elec- 
trolytic corrosion and insure longer pipe life. Adhesion shear strength 
—“SCOTCHRAP”’ sticks at a touch . . . and stays in place despite 
shear forces exerted by soil stresses. All this, plus new low prices, 
make “SCOTCHRAP” Pipe Protection Tape your best buy. Best for 
joints and fittings—best for total coatings of entire distribution 
systems! 

Check into the new savings possible with “ScoTcHRAP” Brand 
Pipe Protection Tape. You'll be glad you did! 


“SCOTCHRAP” is a registered trademark for pipe protection products made in U.S.A. by 
Minnesota Mining and Manufacturing Co., St. Paul 6, Minn 


“SCOTCHRAP” Pipe Protection Products 





LOOK what you can do 
with “ScoTCcHRAP 


STOP CORROSION completely! This photo 
shows far pipes covered with “ScoTCcHRAP”™ 
... Near pipes covered with other coating. . . 
leading into compressor station cooling tower. 
Pipes were subjected to acid and chlorine- 
bearing water for two years. . . 


¥ 


SEE HOW "“SCOTCHRAP” Pipe Protection 
guarded this pipe. This close-up shows how 
pipe was so perfectly intact, you could still 
see imprint of “Scorcurarp”™ Adhesive on the 
prime coat. 


© 


- 
as 


MAKE QUICK WORK of insulating joints, 
tees, elbows in the field. Superconformable 
“SCOTCHRAP”™ goes on easily, quickly, with- 
out special tools or heat . . . gives positive 
system-wide protection. 


SAVE TIME on long lines. With wide-width 
“ScoTCHRAP” and “Betzel’’ Tapester, one 
man covers 200 feet of 4” pipe in less than 30 
minutes. For complete information, write on 
your letterhead to 3M Co., St. Paul 6, Minn., 
Dept. PD-28. 


WMiinnesora Mininec AND hanuracrurine COMPANY 


e+e WHERE RESEARCH IS THE KEY TO TOMORROW 
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Ace Parian . . . odorless, tasteless, rigid 
polyethylene. Best chemical resistance of 
any plastic at room temp. except to acetic 
acid. Excellent impact strength at sub- 
zero temp. Rigid pipe 14” to 2”. Bul. 351. 





Portable Crane... 

...that weighs less than 20 lb — 

Mechanical Refrigeration  Enter- 

eC prises, Dept. HPAC, Box 122, North 

Supplex is non-toxic flexible poly- /~ j a Hollywood, Calif. 
ethylene pipe, ideal for water in in te Lees Unit lifts more than 125 lb to 
distribution lines, drain lines, ae a ee E height of over 7 ft. Boom adjustable 
jet wells, etc. Excellent chemi- 7 is he Mas ats - 
cal resistance. Need only 
screwdriver? and knife to in- Me ' ere 
stall, ising Ace insert type | 2" 9 Ages” pa i aisles. Heavy duty rubber wheels 
fittings. Apptoved by Na- —* £8ug, permit easy moving, maneuvering, 
tional Sanitation Founda- ; 
tion for drinking water. 
Sizes %” to 2”. Bulletin 
CE-57. 


vertically to permit pinpoint loading, 
easy entrance between _ shelving 


company says. 


Filter Cloth Bags... 


. with corrosion resistant poly- 


ethylene zippers—Filtration Fabrics 
Div., Filtration Engineers, Dept. HP- 
AC, 155 Oraton St., Newark, N. J. 
Ace Rubber-Lined Steel . . . ctrength Zippers ride in smooth grooves 
and pressures of steel plus chemical re- 
sistance of hard rubber. Excellent for 
alkalis, most inorganic acids, many or- 
ganic acids, all salts, bleaches. Sizes 114” 
to 24” and up. Bulletin CE-52. 


Ace Rivictor is a new rigid threaded 
plastic pipe with good aging and high 
impact strength. Not affected by most terials that can jam closure or flake 
inorganic acids and alkalis, also excellent | off contaminate product, company 
for many organics. Sizes 4%” to 4”. Ask é oan 
for Bulletin CE-56. says. Zippers sewn to cloth with 


stitches designed to prevent leaking. 


with no teeth to snag or collect ma- 


Suggested applications are for air 
ducts, tank covers. 


Gas Fired Duct Furnaces. . 

; ’ F ...designed for easy installation — 

processing equipment of rubber and plastics Carrier Corp., Dept. HPAC, 300 S. 
Pay f hes salts Geddes St., Syracuse 1, N. Y. 

AMERICAN HARD RUBBER COMPANY Compactness of units makes them 


Ace Road ® Butler, New Jersey 


DIVISION OF AMERACE CORPORATION adaptable for heating in conjunction 
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How Liquid 





This case history could save money in your 
own operation. 

Liquid Carbonic Corporation, Seattle, 
Wash., is using these Crane packless dia- 
phragm valves to handle potassium perman- 
ganate in lines to scrubbers. Before installing 
Crane No. 1610 %” and 1” valves, this dry 
ice plant had to replace valves of another 
make at least every 6 months. Constantly 
recurring leakage around stems called for 
frequent stuffing box maintenance and hin- 
dered operations. 

Since changing to Crane packless dia- 


Carbonic stopped potassium 





700% longer service with these Crane valves... still going 


phragm valves, there has been no leakage, 
no trouble of any kind in 3% years. Valve 
service is already 700% better. Here’s why: 
Crane packless diaphragm valves completely 
eliminate the need for stem packing and the 
problems of stuffing box leakage and main- 
tenance. The diaphragm seals the bonnet 
from line fluids. 

Make sure your valves have correct de- 
sign, better materials, precision assembly, 
thorough testing . . . insist on Crane, from 
the world’s largest, most complete line of 
valves and fittings for industry. 


permanganate leakage 





ASK your Crane Repre- 
sentative for Crane Folder 
AD-1942 on packless dia- 
phragm valves, or write 
Crane Co., address below. 


CRAN E. VALVES & FITTINGS 


PIPE © PLUMBING « 


KITCHENS e@ 


HEATING e 


AIR CONDITIONING 


Since 1855 — Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Introducing the D (3 Vv E 


SILI MO) VAETTE 
COOLING TOWER 


(5 to 150 ton capacities) 


with air conditioning installations in 
stores, supermarkets, restaurants, 
other low ceiling structures, manu- 
facturer says. Available with open, 
encased blower assemblies providing 
flexibility in laying out forced air 
systems of any capacity. Units pro- 
duced in eight sizes with outputs 
ranging 50,000 to 230,000 Btu; 
have gas control lines mounted on 
either side and low voltage controls 
operating on either 115 or 230 volt 


~ ee current. 
The Boldest Advance in Cooling Tower Design in Years! 


=10) ip) New Appearance! 


LOW SILHOUETTE .. . The Dover silLOWette is designed to hug 
the roof line in any installation . . . the type of design architects 
are demanding. 

COLOR ... That’s right . . . color! For the first time, real 
BEAUTY in a cooling tower with white transite or colored plastic 
side panels. Available in a wide range of colors. 

LIGHTING . . . Translucent panels permit interior lighting of 
silLOWette tower for attractive display purposes. 

GALVANIZED STEEL ... All steel parts of the silLOWette tower 
are hot dip galvanized after fabrication to prevent rust and 
corrosion. Assures attractive appearance plus years of service. 


NEW 


Condensate Pumps.. . 
...for removing water from air con- 
ditioning systems, dehumidifiers 

- Hartell, Inc., Dept. HPAC, 60 
York Rd., Warminster, Pa. 


Bold Features! 


REMOVABLE SIDE PANELS .. . Just flip side panels up-and-out, 
and tower interior is completely accessible! No bolts, no screws! 
AIR COOLED BEARINGS .. . Unique bearing arrangement gives 
longer life from bearings with less maintenance. External grease 
fittings make lubrication easy. 

ALL PURPOSE UTILITY SUMP... Flushing and cleaning tower 
basin is fast and easy with Dover’s exclusive new right angle 


Design of “Centriflow” units in- 
cludes sand cast aluminum reservoirs 
with integrally cast pump housings. 
Stainless steel pins attach impellers 
to shaft. Dimensions including motor 


sump. . . . ° ° 
FLANGE ~ ASSEMBLED CELLS . . . Towers larger than 150 ton are 6 in. wide, 9 in. long, 9 in. high. 


capacities can be set-up easily and quickly at job site. 


NEW, FREE FOLDER 
Send today for your copy of the new 
Series R sulLOWette folder. It’s ful! 
of details, specifications and draw- 


MANUFACTURING COMPANY ings of the New Dover silLOWette 
Dept. 100, 3117 Weatherford Avenue tower. 
Independence, Missouri 


Diamond Drill... 

. for drilling through concrete 
for installation of piping — Wink 
Corp., Dept. HPAC, 1518 N. 117th 
St., Milwaukee 13. 
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News About Air Filters 





NEW HIGH VELOCITY ELECTRONIC AIR CLEANER 


for removing dirt particles of sub-micronic size in 
ventilating and air conditioning systems. 


FILTER ASSEMBLY 

FLTER 2 

This two-stage elec- 
trostatic air cleaner 
removes smoke, 
fumes and carbo- 
naceous matter in 
particle sizes down 
to 1/100 micron. 
Handles 50% more 
air than conven- 
tional designs to 
conserve space and 
cost of installation. 
Dirt-cleaning efficiencies range from 85% to 90% at face 
velocities up to600 fpm and up to 98% at lower face velocities. 

Employs ionizing section to charge air and dirt particles 
and separate plate section to collect oppositely charged 
particles which accounts for its high cleaning efficiency and 
high dirt-holding capacity. 

Constant, low pressure drop inherent with this type of 
cleaner assures consistent rate of air flow to air condition- 
ing systems. 

Simple design, utilizing building block construction, 
eliminates cost and installation of holding frames. Uses 
selenium rectifier to eliminate need for vacuum tubes. 

Provisions made for periodic cleaning with automatic, 
semi-automatic or manual washing. 

Write for Catalog EMC-1055. AIR-MAZE CORPORA- 
TION, Cleveland 28, Ohio. 


pooR = 
INTERLOCK 
SwiTcH 


Switch 


POWER 
SUPPLY 








DUCT DOOR . 


DRAIN-FRONT. CENTER. REAR 


DOOR INTERLOCK SWITCH | ca 
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HIGH VELOCITY AIR FILTER PANELS 


all-metal, permanent, washable panels for venti- 
lating and air conditioning systems. 


Turboflow action 
of these filter 
panels handles 
50% more air (up 
to 3 cfm per square 
inch gross area) 
than conventional 
panels, with high 
filtering efficiency 
fi“ up to 600 fpm face 
- velocity. 
This P-5 Air-Maze panel filter has low static pres- 
sure drop, extra large dirt-holding capacity, requires 
less servicing than ordinary filter panels. 


All-metal media of the P-5 has layers of crimped 
wire screen with “Z”’ channels stacked 180° to each 
other so only the nodes touch. Result is a myriad of 
passages that provide high turbulence by sharp diver- 
sions in air stream, causing highly effective wiping 
action to impinge dirt on adhesive coated baffles. 


Write for Bulletin P5-157. AIR-MAZE CORPORA- 
TION, Cleveland 28, Ohio. 


Heating, Piping & Air Conditioning, February 1958 


SELF-CLEANING AIR FILTER 


automatic rotating double-wall panel curtain avail- 
able with air or electric drive. 


The panels in the Automaze curtain 
type filter are cleaned and recharged 
automatically with adhesive. A 
rotating curtain that holds indi- 
vidual panel filters submerges the 
panels in an oil reservoir on a timed 
cycle to dislodge and deposit 
accumulated dirt in the reservoir. 
As a result, the Automaze stays 
clean indefinitely to maintain 
uniform air flow. 





Automaze goes 3 to 6 months 
without attention,a major improve- 
ment over stationary filters that 
normally need cleaning once a 
month. Only servicing needed is to 
remove sludge every six months. 











Where compressed air is avail- 
able, Automaze can be furnished 
with pneumatic drive. Electric 
drives are available for standard line current specifica- 
tions. AIR-MAZE CORPORATION, Cleveland 28, Ohio. 
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NEW DRY-TYPE 
WASHABLE AIR FILTER 


A new air filter by 

Air-Maze com- 

bines the efficiency 

of a dry, oilless, 

completely wash- 

4 able panel with a 

greatly extended 

filtering surface 

for longer service 

life. Has over 8 

times the effective 

surface area of a 

conventional panel. Especially efficient in removing lint 

from recirculated air, and for applications where oil vapors 
cannot be tolerated. 


Special screen grids on both sides of filter permit lint 
to be brushed off several times before washing is necessary. 
Filter offers complete washability in cold water. May also 
be cleaned with a vacuum nozzle. 

Made of corrosive-resistant materials—aluminum screen 
and polystyrene-bonded fiber glass media in galva- 
nized channel. 

Available in 2” thick panels—16" x 20”, 16x 25”, 20” x 20”, 
and 20” x 25” sizes. Write for Bulletin P70P, AIR-MAZE 
CORPORATION, Cleveland 28, Ohio. 
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EQUIPMENT DEVELOPMENTS 


Continued 





Unit weighs 37 lb, has depth ca- 
pacities to 200 ft, has rated capac- 
ities for core diameters to 6 in. Over- 
head drive principle allows 10 ft 
strokes without vechucking drill rod; 
penetration speeds 1 fpm have been 
obtained at depths of 100 ft, manu- 


facturer says. 


Heat Resistant Coating... 

.for iron, steel, alloys designed to 
withstand 1500 F Products De- 
velopment Corp., Dept. HPAC, 824 
Connecticut Ave., N.W., Washington 
6, B.C. 


SOLD ONLY THROUGH JOBBERS AND 
om for Mar 


“CAIN MANUFACTURING 


Sth Avenue Phone FA 2-0354 


“Endura-temp” contains ceramic 
frits held in suspension in volatile 
liquid; it air dries to form immedi- 
ately a tough coating, company says. 
Data listed for product: 11.5 lb per 
gal; 600 sq ft coverage per gal; 75 
percent solids; less than 1 percent 
solids retained on No. 325 screen; 
No. 4 grind solids fineness; 83 Kl 


consistency. 


Heating Tape... 

...for industrial use — Cox & Co.., 
Inc., Dept. HPAC, 115 E. 23rd St., 
Vew York 10. 


“Ready-Heat” designed to increase 
flow of viscous fluids such as bunker 


“C” oil, grease, stearic acid. Tape 


does not have to be installed perma- 
nently, but can be removed, rein- 
stalled as often as desired, manufac- 
turer says. 











Pressure Gage... 
...Which records on 3 in. strip 


Bristol Co., Dept. HPAC, 


Waterbury 20, Conn. 


chart 


Units offered in ranges 0-3 to 0-60 
psi. Recording chassis is interchange- 
able; may be plugged in without use 
of tools from front of panel. Several 
versions of instrument available: one 
records, indicates on pressure meas- 
urement; another records, indicates 
one while recording second; third 
version records, indicates one pres- 
sure, indicates second. 


_TRERICE 


_\ PATENTED STEAM TRAPS 


< 
~~ 


_') HAVE A ROTATING VALVE 


IT ROTATES 


DISTRIBUTORS 
n Jobbers and Dist 


co. 


Birmingham, Alabama 


With every discharge, the valve in 
a Trerice trap seats in a different 
position ... anew seat...asteam 
tight seat every time! Discharging 
water impinges on the impeller 
. +» Causes rotating action. 


EASIER MAINTENANCE 


A Trerice trap can be inspected 
and cleaned without removing it 
from the line, or disturbing the 
high pressure bolts and gasket. 


Removable cap permits quick ac- 
cess to valve and seat for inspec- 
tion and maintenance. 


FREE TRIAL OFFER 
We'll supply one, a dozen, or 
more Trerice steam traps for your 
operation on a FREE 60-day trial 
basis. Act now! Write today for 
bulletin 1400D containing com- 
plete engineering data, valve and 
orifice charts. 


H. ©. TRERICE CO. 1420-C West Lafayette Bivd., Detroit 16, Mich 
Sales Offices in Principal Cities of U.S.A. and Canada 
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The right temper for the task can mean the 
difference between success or failure, profit or 
loss. But, relax! Whatever your requirements, 
specify United seamless copper or copper base 
alloy tubing. Do so with confidence that the 
industry’s finest quality and production control 
systems will deliver tubing drawn precisely to 
your specifications . . . for temper, size, gauge 
grain structure, cleanliness, dimensional per- 
fection and cost! 

You pay no more for this quality! United tubing, 
the finest in copper and copper base alloy 
ike hZel' el) -Mlameel] straight mill lengths or cut 
to your specifications 
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PROVIDENCE 7, RHODE ISLAND 


COPPER, BRASS, ALUMINUM WIRE AND TUBE BRAZING ALLOYS + PHOSON + SIL-BOND 





Your Heating Dollar 


_ Buys More 


INTERNATIONAL 


Water Tube 
PACKAGE BOILER 


Exceptional fuel economy is just one of the features of Inter- 
national WATER TUBE Package Boilers. These rugged hot water 
or steam generators are guaranteed to operate at a minimum of 81% 
thermal efficiency. As a result, you get more heat with less fuel—plus 
these exclusive advantages of water tube boiler design: 


« Ample Furnace Volume—iow heat release rates 
+ Convertible to Coal Firing 
« Reserve Capacity Always Available 
+ Rapid Directed Water Circulation 
aon 


+ Maximum Heat Absorption—quick steaming 
+ Induced Draft—quiet operation 

+ Fully Coordinated—fire tested 

+ Oil, Gas or Combination Firing 


Take Your Choice 


PACKAGE BOILER 


A fully coordinated, factory fire- 
tested unit, complete with all neces- 
sary controls and combustion equip- 
ment for automatic operation. Write 
for Bulletin 600. 


BOILER-BURNER UNIT 


An International water tube boiler 
plus the advantages of an approved 
burner delivered separately, installed 
and serviced by a local distributor, 
Write for Bulletin 900. 


Get the facts from your IBW District Representative 
or write for Bulletins 600 and 900. 


BOILER BUILDERS SINCE 1886 


EQUIPMENT DEVELOPMENTS 
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Equipment Briefs... 


FRACTIONAL HORSEPOWER 
MOTOR using new oil wicking mate- 
rial — Westinghouse Electric Corp., 
Dept. HPAC, Box 2099, Pittsburgh 
30. With new cellulose fiber material. 
motors are shorter but continue to 
operate five years or more without 
lubrication, company says. “Perma- 
wick” has grease-like appearance, 
may be inserted in motor end shields 


like grease. 


POTENTIOMETERS with. stand- 
ardized, interchangeable slidewires, 
calibration resistors Bristol Co., 
Dept. HPAC, Box 1790, Waterbury 
20, Conn. New feature allows range 
on “Dynamaster” recorder or con- 
troller to be changed quickly, accu- 
rately if instrument is shifted from 
one application to another, manufac- 


turer says. 


DISPOSABLE CARDBOARD 
REELS for holding copper tubing 
for air conditioning uses Chase 
Brass & Copper Co., Dept. HPAC, 
236 Grand St., Waterbury 20, Conn. 
New reels may contain single length 
of tube 2000 to 3000 ft long in 14. 
1500 to 
200 ft in 14 in. outside diameters. 


34 in. outside diameters; 


Efficient inventory control possible 


with use of product, company says. 


SPLIT IMAGE TRANSIT to in- 
dicate level, needed correction — 
Hopkins Mfg. Corp., Dept. HPAC, 
Emporia, Kan. Unit measures incline 
down to thinness of dime at 25 ft, 
company says. Manufactured of plas- 
tic, metal, protected mirrors. 


DOUBLE WINDOW UNIT manu- 
factured from two panes of sheet 
glass — Libbey-Owens-Ford Glass 
Co., Dept. HPAC, 608 Madison Ave., 
Toledo 3. Unit has nominal air space 
between sheets of 3/16 in.; overall 


THE INTERNATIONAL 
BOILER WORKS CO. 


thickness slightly under 14 in. Avail- 
able in 14 to 38 in. width, to 62 in 
height, with maximum total area 
2 i Ry of 1440 sq in. + 
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ULATE’ Pipe Insulation Digest 


FOR UNDERGROUND HOT PIPES 





Analyze costs of seveninsulation systems 





Case Tech chooses Gilsulate 


When one of the nation’s top technical 
schools selects your product after long 
laboratory and field tests you have a right 
to be proud. 

We're doubly proud of Gilsulate: it's 
been chosen by Case Institute of Tech- 
nology in Cleveland as the underground 
hot pipe insulation for its major expan- 
sion program—and for rehabilitation of 
all steam distribution systems on the cam- 
pus as the need arises. 

Case is only one instance of major 
Gilsulate installations at leading schools, 
colleges, training centers and other large 
institutional centers. You will also find 
Gilsulate protecting underground hot 
lines in every type of industry, in all parts 
of the country. 

The trend is to Gilsulate. Write for 
complete details and learn why. 


300-FOOT REPLACEMENT LINE going in at Case. 


Note forms around pipe to conserve Gilsulate 


GILSULATE IS THE SIMPLEST TO INSTALL of ony 
underground hot pipe insulation. An illustrated 
wall chart, ‘How To Install Gilsulate,’’ showing 
the 10 simple steps to follow, has been prepared 
We will be glad to send you a copy on request 








How to select underground 
hot pipe insulation 


There are at least 11 important points 
to look for in choosing insulation for un- 
derground hot piping systems. Users’ 
experience with Gilsulate and other in- 
sulations under all and varied conditions 
proves that Gilsulate can out-perform all 
others. The 11 points are: 


.High resistance to both conductive 
and radiant heat flow. 

.Stable and non-corrosive in air, acid 
and alkaline soils, and salt water. 

.Good dielectric. 

4. Moisture-proof and vapor-proof with- 
out jacketing or sealing. 

. Uses readily available materials both 
in manufacture and installation. 

. Easy and rapid to install, with a mini- 
mum of skill and effort. 

. Structural stability under vibration, 
dead and live loads, during shipping, 
storage, installation and operation. 

. Adaptable through a wide range of 
temperatures. 

. Allows pipe to expand and contract. 

. Allows system to be repaired and al- 
tered easily. 

. Allows piping leaks to be detected 
readily. 


Gilsulate costs less per installed linear 
foot than seven different types of under 
ground distribution systems, according to 
a report given by R. D. Hummel at the 
annual meeting of the National District 
Heating Association. Mr. Hummel is 
Manager, Division of Engineering, Yale 
University 

Based on installations of 1,000 feet of 
8-in. welded steam line, and 4-in. welded 
return, Gilsulate costs $27 per linear foot, 
including the pipe, digging and insula- 
tion. The table below lists the systems 
compared, and costs. 


System $Cost/ ft. 
Gilsulate 27 
Product A, with concrete fill 32 
Tile conduit; pipe insulated 

with magnesia, and wrapped 
Pipe insulated with magnesia 

and having metal jacket 

with protective coating 
Reinforced concrete pipe over 

concrete slab, with wrapped 

magnesia insulated pipe 
Precast slab envelope with 

magnesia insulated pipe within 
Walk-through tunnel with mag 

nesia insulation on lines 120 


Here again is convincing proof that 
poured-in-place Gilsulate drastically cuts 
underground hot pipe insulation costs, 
with top corrosion protection and thermal 
efficiency. Gilsulate’s high resin content, 
water-repellent properties, resistance to 
all corrosive elements normally found in 
soil, and high insulating value are unique 
No wonder Gilsulate is the ideal 
and most economical—solution to under- 
ground hot piping insulation problems! 

Note: A complete account of Mr. Hum- 
mel’s talk will be found in the Spring 
1957 issue of PIPE INSULATION NEWS, 
available on request. 





American Gilsonite Company 
134 West Broadway, Salt Lake City 1, Utah 
Eastern office: 3537 Lee Road, Cleveland 20, Ohio 
Distributors in principal countries of the world 
Affiliate of Barber Oil Corporation and Standard Oil Company of California 


Heating, Piping & Air Conditioning, February 1958 





All of these items appeared in PIPE 
INSULATION NEWS. To keep abreast of 
money-saving hints and developments in 
underground hot pipe insulation, ask to 


be put on our mailing list. 








Greatly increased “human load” 
easily offset by KOOLSHADE 


—costly air conditioning change is eliminated 


Problem: Investors Syndicate Corpo- 
ration, new tenants on the first floor of 
the WCCO Building in Minneapolis, 
brought heavier traffic than had previ- 
ously occurred in the space. The in- 
creased “human load” pushed the 
building's air conditioning needs to 37 
tons—more than the existing plant could 
safely supply. It seemed the system 
would have to be enlarged or replaced. 
Solution: Calculations proved that 
KoolShade Sunscreen applied to the 
south windows would cut the require- 
ment to 24.7 tons. This 34% saving of 
12.3 tons would bring the load well 
within the capacity of the existing unit. 
KoolShade was applied. Not only have 
general results proved highly satisfac- 
tory, but workers near the south win- 
dows report marked relief from the 
sun’s heat and glare. 

This installation proves again that when 
unexpected factors render an existing 
cooling unit inadequate, or when you 
are remodeling to accommodate air 
conditioning, or designing a new air 
conditioned structure, it pays to investi- 
gate the savings possible with Kool- 
Shade Sunscreen. 


We'd like to know 
more about KoolShade. 
Without obligation, 
please send: 

(_] Free literature 

[_] Free sample 


Only KoolShade 
Sunscreen offers 


® unsurpassed shading 
efficiency — keeps up to 
87% of the sun’s rays off 
windows during the hottest 
part of the day—100 sq. feet of KoolShade 
reduces air conditioning approximately 1 ton. 


© 80% clear visibility—admits maximum 
glareless light. 


* harmony with all architecture— 
improves building's appearance. 


* virtually no maintenance —constructed 
of strong preoxidized bronze strips, wired 
and framed together, lasts for years, with- 
stands hard blows. 


Send today 

for this detailed and illustrated 
bulletin. And for expert help in 
cutting costs and sun problems, 
just request a call from a 
KoolShade engineer. No obliga- 
tion or charge. 





Distributor franchises still open 
in many communities for those 
who qualify. 











REFLECTAL CORPORATION 
A subsidiary of Borg-Warner Corp. 
310 S. Michigan Ave., Dept. K-47 
Chicago 4, Ill. 4 
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RECENT TRADE 
LITERATURE... 





» ADJUSTABLE SPEED DRIVE — 
New 12 page booklet 2000 discusses 
“Select-A-Spede” adjustable speed 
drive. Unit—5 to 200 hp—is variable 
voltage d-c drive that uses a-c as 
power source. Applications in tex- 
tile, paper making industries dis- 
cussed. Optional features for special 
applications, improvements also high- 
lighted. Louis Allis Co., Dept. HPAC, 
427 E. Stewart St., Milwaukee 1. 


» AIR PURIFICATION IN HOS- 
PITALS — New 6 page bulletin T- 
257 discusses use of activated carbon 
for air purification in hospitals. How 
activated carbon can keep hospital 
rooms free of contaminating, irritat- 
ing vapors described by manufac- 
turer. Use of carbon also saves heat 
in winter, cooling in summer by re- 
circulating air, company says. Barne- 
bey-Cheney Co., Dept. HPAC, Cas- 
sady at E. Eighth Ave., Columbus 
19, Ohio. 


» ASBESTOS GASKETS — New 8 
page bulletin describes homogeneous 
compressed asbestos sheet packing, 
gaskets. Chemicals that may be 
handled safely by gaskets cut from 
single formula material listed. Tables 
give stock sizes of sheets. Durabla 
Mfg. Co., Dept. HPAC, 114 Liberty 
St., New York 6. 


» ASME CODE INDEX — New 4 
page ASME code index provides in- 
formation on locating design data 
often referred to by pressure vessel 
designers. Downingtown Iron Works, 
Inc., Div. Pressed Steel Tank Co., 
Dept. HPAC, Wallace Ave., Down- 


ingtown, Pa. 


» BRAZING — New engineering 
data sheet 14 describes materials for 
control of brazing alloy flow. In- 
formation given on “Green Stop-Off,” 
“White Stop-Off,” “Nicrobraz Stop- 


Off’ mixtures. Function, use proper- 
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AIR VELOCITY OVER FRAME IN 100°/MIN. 


SAVE 15% AND MORE ON FAN MOTORS 


You can get ss much as 50% more hanaeeaen at ‘i 
no extra cost by using Reliance Air-Over Motors to 
drive fans and ventilators. 


Reliance has developed a new line of eotaliycottboesdl 
motors for fan service. These motors produce 

more horsepower when mounted in the air stream 

of the driven fan. Reliance Air-Over Motors 

will develop as much as 50% more than rated 
horsepower by utilizing the cooling effect 

of the fan’s air flow. 

These new Reliance Motors will save you money. 

By purchasing a lower horsepower rating you 

can save more than 15% and still meet 

job specifications. 

Reliance Air-Over Motors are available from 

\% through 40 horsepower—720, 900, 1200, 1800, or 
3600 rpm. Common horsepower ratings are 

available from stock. 


AND ENGINEERING COMPANY 
DEPT. 362A, CLEVELAND 17, OHIO @ CANADIAN DIVISION: WELLAND, ONTARIO 
stn Gate cat nS en ae 
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orrosion got you on the hook? 


INVESTIGATE 


_ PIPE, FITTINGS, VALVES 


made of Rigid, Unplasticized 


PovvVinyve CHioripve 


ADVANTAGES: 
Resists Corrosion of Hundreds of Industrial Acids & Alkalies 
Light in Weight (% that of Aluminum) 

Easily Installed; High Tensile Strength; Low Flow Resistance 
Readily Formed, Machined, Threaded and Welded 


TWO TYPES: 
1. Chemical Resistant, NORMAL Impact (Van-Cor 1) 
2. Chemical Resistant, HIGH Impact (Van-Cor 2) 


AVAILABLE FORMS: 
Pipe: 4” thru 12” diam. Sheets: 4” thru 2” (48” x 96”) 
(10 or 20 ft. lengths) Bar Stock: 4%” thru 2” (10 ft. lengths) 
Fittings: 4” thru 12” Custom Fabrications 
Valves: 4%” thru 3” Custom Extrusions 


Request Complete Catalog containing detailed specifications, diagrams, 
flow charts, chemical resistance tables and installation data. 


INDUSTRIAL DIVISION OF 
COLONIAL PLASTICS MFG. CO. 
Subsidiary of THE VAN DORN IRON WORKS CO 
2685 EAST 79TH STREET CLEVELAND 4, OHIO 


RECENT TRADE LITERATURE 


Continued 





ties, solvent of each listed. Applica- 
tion techniques discussed. Stainless 
Processing Div., Wall Colmonoy 
Corp., Dept. HPAC, 19345 John R 
St., Detroit 3. 


» CENTRIFUGAL FANS New 4 
page booklet describes construction, 
specifications, operation of centrifugal 
fans for heating, ventilating, air con- 
ditioning systems. Nine models fea- 
ture airfoil, flat. curved bladed 
wheels; produce air movements 440 
to 1,244,332 cfm, company says. 
Wheels designed for operations re- 
quiring maximum efficiency, low 
noise levels. Chicago Blower Corp., 
Dept. HPAC, 9863 Pacific Ave., 
Franklin Park, Ill. 


» CLAY TILE New 4 page bul- 
letin prepared as guide for contrac- 
tors in selection of vitrified clay pipe, 
fittings for drainage lines. Illustra- 
tions show recommended practices of 
installing, handling, storing products. 
“Wedge-Lock,” “Slip-Joint,” conven- 
tional bell and spigot joints also 
described. Robinson Clay Product 
Co., Dept. HPAC, 65 W. State St., 
Akron 9, Ohio. 


>» COMPRESSED AIR FILTERS — 
New 4 page bulletin 502 describes 
air, steam cleaners. Units operate 
without use of moving parts, filters, 
baffles, company says. Tables show 
sizes of “Hi-eF” air, steam cleaners 
to be installed at various air, gas, 
steam flows. Specifications, piping 
hookups, other technical data in- 
cluded. V. D. Anderson Co., Div. of 
International Basic Economy Corp., 
Dept. HPAC, 1935 W. 96th St. 


Cleveland 2. 


» CONTROLS FOR’ PRESSURE, 
pH, VISCOSITY, ETC. — New 12 
page bulletin 106 explains applica- 
tions of automatic and limit “Versa- 
trol” circuits including new “Load 
Sentry” overload control. Units built 
around contact meter relays of al- 
most infinitely variable sensitivities, 
operating directly from any electrical 
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How do YOU lay out the 
heating and ventilating 
for today’s new schools? 


Every schoolhouse architect and consulting engineer has probably 
heard about the sizable reductions in school building costs that 
have been effected by the introduction of the Nesbitt Series 
Wind-o-line System of heating, ventilating and natural cooling 





Not all are completely familiar with the layout and application 
of this unique system—which offers the highest standard of class 
room thermal comfort of all such systems plus savings of 20% or 
more of the construction, equipment and installation costs entailed 
by the conventional system with pipe trenches and runouts. 

Nesbitt is most anxious for you and any of your staff to be ac- 
quainted with the new and different, but not difficult procedures 
employed in the layout of the Nesbitt Series Wind-o-line System. 
We not only offer catalogs and engineering data, but we invite cor- 
respondence, and will even arrange conferences in your office, if 
desired. Thus, your clients can come to know the satisfaction and 
economy—and you, the good will and prestige—that result from 
the installation of Nesbitt Series Wind-o-line. 

Write us your questions, ask for Publications 104 and 114, or 
tell us when a Nesbitt representative may see you. 


SERIES WIND-O-LINE SYSTEM 


MADE AND So.tp By Joun J. 


Sold also by American Blower Corporation and American-Standard Products (Canada) Ltd 


NessittT, INc., PHILADELPHIA 36, Pa 


WHAT IS THE NESBITT SERIES WIND-O-LINE SYSTEM AND HOW DOES IT SAVE MONEY? 


The Syncretizer multipass heating element ex Packaged piping within the Syncretizer—croasover 
tracts the required heat from a smaller quantity 
of water. System water temperature is automat! 


cally varied with outside temperature 


cs SF 
o 
Since Wind-o-line is the main, costly pipe trench 


es, individual runouts and pipe covering are elim 
inated. Remaining mains are smaller and shorter 


The system includes a Nesbitt Syncretizer unit 
ventilator in every classroom, with Wind-o-line 
finned radiation installed along the sill. 


tubing, expansion loops, balancing valves, et« 
saves expensive jobsite itting 











Wind-o-line protects against window downdraft 
and cold surfaces for as long as necessary, thus 





The Wind-o-line copper tubing takes the place of 
the usual supply and return mains. Two-pipe di- 
rect or reversed return circuits are used, with 
a group of classrooms or even an entire wing of 
the building in a single circuit. Each classroom 
is individually controlled. 


oxe BX) bo 


Since only one-half to one-third the usual amount 
of hot water is circulated, smaller, less costly pipes 
and pumps are used 


completing the protected learning environment 


Wind-o-line gravity heat gives overnight temper 
ature protection without other special controls 


Total savings enable even low-budget schools to 
have the last word in heating and ventilating 
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This STAR FEATURE of the new wed DRY-EX’ 
gives you a SMALLER, LIGHTER, MORE EFFICIENT LIQUID CHILLER 


25% more cooling capacity per cubic foot 


After years of research and testing, Acme announces a new and important 
advancement—the first real innovation in direct expansion liquid chiller de- 
sign since Acme’s introduction of the original Dry-Ex in 1937. A new copper 
tubing with a star-shaped aluminum insert* more than doubles the effective 
heat transfer surfaces between water and refrigerant. This makes the new 
Dry-Ex the first liquid chiller designed specifically for today’s refrigerants. 
Combined with all the proved advantages of Acme’s thru-tube construction, 
the star-insert tubing makes the new Dry-Ex smaller and lighter, with 25% 
more cooling capacity per cubic foot than ever before possible. 


Acme’s new aluminum insert provides clear passages for the flow of refrig- 
erant so that the pressure drop is minimized. Imbedded in the walls of the 
tubes by a cold-drawing process, the aluminum establishes molecular contact 
with the copper for perfect heat conductivity. 
Whether it’s an air conditioning or a process chilling application, the new 
Dry-Ex will allow you to build a more compact system — one that is eco- 
nomical to install and operate. Dependability is assured. The new Dry-Ex 
incorporates all the proven construction features that have made the Dry-Ex 
the leading product in its field since originated by Acme in 1937. 

*Patent applied for 


— INDUSTRIES, inc. JACKSON, MICHIGAN 
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CONDENSERS HEAT EXCHANGERS - LIQUID RECEIVERS 


Manufacturers of Quality Air Conditioning and Refrigeration Equipment since 1919 


LIQUID CHILLERS 


Send me the complete new catalog on Dry-Ex Liquid Chillers. 


| 








Address.. 





City 








PROVEN THRU-TUBE 
EFFICIENCY MAINTAINED 


Acme’s star-shaped aluminum insert tubes of 
the new Dry-Ex extend straight through to 
multi-pass heads at each end. No bends, no 
soldered joints — no leaks! High refriger- 
ant velocity is maintained and controlled to 
achieve greater chiller efficiency, lower pres- 
sure drop and more positive oil return than 
is possible with any other construction, 


CHILLER SIZE AND WEIGHT 
REDUCED SIGNIFICANTLY 


Diagram shows typical reduction in chiller 
diameter made possible by the greater heat- 
transfer capacity of Acme’s new Dry-Ex. Be- 
cause of their smaller size, these chillers fit 
into closer spaces, are easier for the contrac- 
tor to handle and install. Reduced weight 
saves freight costs and smaller cubic content 
of refrigerant and water means a smaller re- 
frigerant charge, less load on floors and 
and mounting structures. 
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signal, manufacturer says. Assembly 
Products, Inc., Dept. HPAC, Chester- 
land 1, Ohio. 


» CONTROL VALVES — New 6 
page booklet 307 gives information 
on series “30” balanced, single 
seated, tight closing control valves. 
Units designed to render maximum 
service with minimum maintenance. 
company says. Flow characteristics. 
dimensional, weight charts together 
with seven illustrations included. 
Schade Valve Mfg. Co., Dept. HP- 
AC, 2527-37 Bodine St., Philadel- 


phia 33. 


» CONVERSION CHART — In- 
cluded on new chart are common 
conversions such as inches to cen- 
timeters; watts to horsepower; at- 
mospheres to kilograms per square 
centimeters; centimeters per second 
to miles per hour; cubic feet to 
liters; microns to meters. Useful to 
engineers, shop men, executives, com- 
pany says. Precision Equipment Co., 
Dept. HPAC, 4A11E Ravenswood 
Ave., Chicago 40. 


» CORROSION CONTROL — New 
bulletin describes filming type amine 
for controlling corrosion in steam 
condensate systems. Benefits of prod- 
uct in removing iron oxide deposits, 
increasing heat transfer, reducing 
maintenance costs, protecting steam 
condensate systems during standby 
periods pointed out by company. 


Corrosion reduction chart demon- 
strates how corrosion may be cut in 
10 different applications. 
Chemicals & Controls, Inc., Dept. 


HPAC, Hagan Bidg., Pittsburgh 30. 


Hagan 


>» DEHYDRATORS — New bulletin 
SC-1013 describes dehydrators de- 
signed to meet specific needs for re- 
moval of moisture from most gases. 
Gas inlet pressures may range from 
few lb gage to 150 psig for standard 
design to 3500 psig or more for spe- 
cial applications, company says. Gas- 
es handled include carbon dioxide, 
carbon monoxide, hydrocarbons, ni- 
trogen, oxygen, natural gas, hydro- 
gen, etc. Illustrations provided. Selas 


Which of these 
ventilation 
problems 
do you want 
solved ? 


| ventilation and comftort 


' > 
££. 
i 

|} 


Team 


; 


‘femoval of fumes. dust. 


circulation. 


oduct cooling and drying? 








solves it these 
o> ways surer: 


1. Complete line: Broadest product 
line of air-moving equipment for every 
industrial requirement. 


2. Certified performance: All Power 
Line Fans are rated by PFMA and NAFM. 


3. Backed by 33 years of special- 
ization in manufacture of highest qual- 
ity ventilation equipment. 


4. Competitively priced to give you 
important cost savings in initial invest- 
ment and in maintenance. You get the 
precisely right product to fit your re- 
quirements. You don’t over-buy with 
equipment too large or under-buy with 
equipment too small. 


5. Sold only through qualified ven- 
tilation specialists. You get expert 
technical advice and service from the 
survey of your requirements right 
through to the completion of your in- 
stallation. 


YOURS ON REQUEST: Big 20-page 
Power Line Catalog gives complete facts 
about industrial ventilation, including 
selection of proper type and size of fan, 
calculation of dust resistance, and instal- 
lation procedures, plus features, dimen- 
sions, specifications and performance 
data. Without obligation write for vour 
free copy of Catalog No. 64A. 


POWER LINE FAN COMPANY, INC. 


Subsidiary of Chelsea Products, Incorporated 
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Corp. of America, Dept. HPAC, 
Dresher, Pa. 


>» DIFFUSERS, REGISTERS, 
GRILLES New 64 page catalog 
58 shows line of company’s diffusers, 
registers, grilles. Illustrations, selec- 
tion charts, engineering data in- 
cluded. Air Control Products, Inc., 


Dept. HPAC, Coopersville, Mich. 


>» DRAFT CONTROL New bulle- 
tin describes draft control that can 
indiana Nat’! Bank Bidg., Indianapolis—Wiremold Air Duct runout from branch duct to ceiling diffuser. be operated with coal, oil, gas instal- 
lations. Unit controls draft in fire- 


READILY RELOCATED box during “off” periods, opens 


damper before re-starting burner, 


Flexibility of Wiremold Air Duct lets switches to automatic draft control 


. P during burner operation, manufac- 
you move diffusers anywhere, anytime turer says. Diagrams, illustrations 
provided. Plant Equipment Div., 


Wiremold Air Duct, the flexible | General Blower Co., Inc., Dept. HP- 
connector, helps make air condi- 4, 6412 Girard Ave., Philadelphia. 
tioning systems versatile. It pro- 
vides a simple way to adjust for 
any variations from initial plans, Pe eee ye 
or changing tenant requirements. | » DUST CONTROL — New 32 page 
And both diffuser and Wiremold | catalog 951-D covers company’s line 
Air Duct can be moved without : 
disturbing permanent equipment. : 

Made by an exclusive process wet blast, air blast, dust control 
that mechanically interlocks the | equipment. Cast steel shot and grit 
fabric with the supporting steel 
spiral, there is no glue to dry out 7 ; 
and cause duct failure. As a re- | straighteners also included. Heavy 
sult, Wiremold Air Duct provides = duty. high efficiency batch type cen- 
long life and good performance. : ; 
Its light weight makes it easy to 
handle — especially important in three sizes described. Wheelabrator 
cramped quarters. Corp., Dept. HPAC, 1321 S. Byrkit 


St., Mishawaka, Ind. 


of air cleaning machines including 





Socony Mobil Bidg., N. Y. C.—Wiremold Air Duct 
“octopus” in a high-velocity air conditioning system. 


abrasives, sandcutters, core rod 


trifugal blast cleaning machines in 


other advantages 


Cuyahoga County Bidg., Cleveland—Wiremold air Duct © goed air flew with minimum 
connects hot and cold risers to underwindow units. pressure loss » ELECTRIC MOTORS New 4 


pct cope «ted ma page ’ bulletin B-2506 discusses a-c 


meets National Board of Fire 
Underwriters requirements 


compensates for misalignments ; 
between connections explosionproof. Company says opera- 


allows for future relocation tion possible within 40 C tempera- 
of units ture rise. Reliance Electric and En- 


acts as a vibration damper gineering Co., Dept. HPAC, 24701 





motors 1 through 125 hp. Units 
available in protected, fan cooled 


enclosures said to be corrosionproof, 








7 : a * « ier 
Exclusive construction—fabric component and sup- ee “ ‘= 
porting steel spiral are mechanically interlocked. easy to cut, fit and install Euclid Ave., Cleveland 17. 


SEND FOR FOLDER NO. 591 for further information on Wiremold Air Duct. » FAN RATING PROGRAM 
® Bulletin 153-57 entitled AMCA Cer- 
WireworD FLEXIBLE AIR DUCT tified Ratings gives details of new 
industrywide program designed to 
THE WIREMOLD COMPANY, HARTFORD 10, CONNECTICUF “4 specifiers of air moving equip- 
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RECO Hot Water on Duty 
at D. C. Hospital Center! 


When three Washington hospitals merge into one huge D. C. 
Hospital Center, the hot water demands will be enormous 


RECO hot water storage heaters and tanks were designed to 
meet and beat these hot water needs. Twenty-nine pieces of 
RECO heat exchange equipment will keep thousands of gallons 
of hospital-pure hot water always on tap for the new 800-bed 
center. Hundreds of hospitals from coast to coast now rely on 
round-the-clock hot water service by RECO. 


Let RECO fill your hot water needs. On your next job—specify 
D. C. Hospital Center, Washington the full line of RECO Hot Water Storage Heaters, Convertors 
Mechanical Contractor and Instantaneous Heaters. 
Standard Engr. Co., Inc., Washington, D.C. : Si ; : "2 
RECO Representative For name of nearest RECO representative, write Dept. R, RECO, 
Meleney Engr. Co., Washington, D.C 7th & Hospital Sts., Richmond 5, Va. 





RICHMOND ENGINEERING CoO., INC. 





Dintex ee" 
a & 


4 ¢q : 4 <] 


Ideal Answer to 
10 PROBLEMS 
in Supplying Steam 


© Without flame, flues or stack 

At higher pressures or temperatures 
At adjustable pressure or temperature 
With a constant high quality 

Without long steam lines 

To serve summer processing needs 
To meet extra load needs 

For lab, test, or pilot-plant use 

Where an unattended boiler is desired 
Where boiler space is limited 


In many such situations, a Speedy- 
lectric Steam Generator is the best or 
only solution. Using the electrode 
method of generating steam electrical- 
ly, completely safe anywhere, its design 
eliminates low-water hazard and prac- 
tically removes the need for super- 
vision. Generation is fast, by the sim- 
plest and most economical electric 
method, and adjusts automatically to 
meet load demand. Upkeep is nil .. . 
there are no coils, tubes or heating 
elements to scale or burn out. Sizes 
from 2 to 50 Bhp, 15 to 500 psi. Higher 
pressures are available. Electric power 
220, 440, or 550 volts A. C. UL listed, 
ASME code. 


FOR YOUR FILE 


Send for Bulletin SG-100: 
operating principles, applica- 
tion features, detailed specifi- 
cations for complete line. 


PANTEX MANUFACTURING CORPORATION 
Box 660AT. Pawtucket 2, R. I. 
Send me Bulletin SG-100 . . . free 





Name 
Title 
Company 
Addr 
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ment to identify products certified 
to perform according to published 
performance ratings based on official 
tests. Typical test setups, perform- 
ance curves for fans included. Re- 
quirements for qualifying products, 
laboratories also provided. Air Mov- 
ing and Conditioning Association, 
Inc., Dept. HPAC, 2159 Guardian 
Bldg., Detroit 26. 


>» FERROUS METAL TUBING — 
Separate phases of ferrous metal cor- 
rosion described in new 12 page 
booklet TR-548. Articles describe on 
the site conditions that affect corro- 
sion, modern weapons required to 
attack sulfide, pitting corrosion on 
steel, how to prevent stress corrosion 
cracking. Babcock & Wilcox Co., 
Tubular Products Div., Dept. HPAC, 
Beaver Falls, Pa. 


» FILTER CLOTH BAGS — New 
pamphlet describes filter cloth 
bags available with polyethylene zip- 
pers. Applications for bags include 
leaf filters, air ducts, dust bags, tank 
covers, related equipment, company 
says. Drawings, diagrams of zippers 
provided. Filtration Fabrics Div., 
Filtration Engineers, Dept. HPAC, 
155 Oraton St., Newark 4, N. J. 


>» FLUX — New bulletin 17 dis- 
cusses “Nicrobraz” flux for high tem- 
perature brazing applications. Prop- 
erties, uses of product described; ap- 
plication techniques provided. Wall 
Colmonoy Corp., Dept. HPAC, 
19345 John R St., Detroit 3. 


» CAS WELDING — New 36 page 
welding equipment catalog 160 
covers applications of company’s line 
of oxyacetylene welding, cutting 
torches. Air acetylene torches, ma- 
chine cutting torches, welding regu- 
lators, industrial regulators, pressure 
gages, tank couplings, adaptors, hose 
connections also discussed. Modern 
Engineering Co., Dept. HPAC, 3409 
Pine Blvd., St. Louis 3. 


» CLASS PIPE — New 8 page bul- 


letin PE-30 lists features of glass pipe 
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Install Insulation with 


TUFF-BOND 


Super-Strength Adhesives 


TUFF-BOND #7 


... fire-retardant adhesive for 
installing insulation 


TUFF-BOND M-102-H 


... economical duct liner adhe- 
sive 


TUFF-BOND 21-C 


...Clear lap sealer and lap 
adhesive 


TUFF-BOND 21-W 


...Wwhite lap sealer and lap 
adhesive 


TUFF-BOND #500 


... exceptionally high-strength 
chemical-set adhesive with wide 
thermal range -100° F. to 
400° F. 


TUFF-BOND #1000 


... high heat resistance for 
bedding and installing high 
temperature insulation 


TUFF-BOND #12 


..-high pressure duct sealer 


TUFF-BOND QUIK-SET 


... neoprene-base, fast-setting 
adhesive. Recommended for 
installing metal and nylon 
hangers to smooth surfaces. 


TUFF-BOND GENERAL 
PURPOSE 


... all-around adhesive for in- 
Stalling insulation, insulation 
hangers, etc. 
Ask for descriptive 

literature and prices. 


eT ole} o] Re) aa wa tele) a: 


nT RenOn 22On & Be ae) 
DANVILLE 25, ILLINOIS 





MULTI-VENT® “INDUSTRIAL” AIR DIFFUSER 
DELIVERS DRAFT-FREE AIR AT LESS THAN 212° per CFM! 


e ele The RAND MSNALLY C 
The MV-100 is a low cost air diffuser P ee 
offset printing pressroom 


which will permit a large number of 1 MV-100 industrial diffuser solves 
air changes per hour and at the critical air distribution problem. 
same time provides such quick en- 

trainment that air velocity drops 

to approximately 50 FPM within the 

occupied zone. 

This means not only draft-free 
comfort for workers, but also con- 
sistently low rates of air motion 
which will not interfere with pro- 
duction. In addition, the even air 
distribution delivered by MV-100 
can maintain temperature variation 
within 2 degrees . . . an important 
factor in “‘process cooling’’ for many 
industries. 

Simple to install, the MV-100 air 
diffusers have a cadmium plate, 
rustproof finish, and are furnished 
with built-in volume control valve 
and air-seal gasket. Write for de- 
tailed literature and the name of the 
Multi-Vent sales and engineering 
representative in your area. 


MV-100 Industrial Air Diffuser 


PYLE-NATIONAL 
company 
multi-vent division 


Where Quality is Traditional 
1373 N. Kostner Avenue, 
Chicago 51, Illinois 


SALES AGENTS IN PRINCIPAL CITIES 
OF THE UNITED STATES AND CANADA 
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| COMPACT . . . LIGHTWEIGHT 
. . « STREAMLINED AND 
ACOUSTICALLY EFFICIENT 


NO JOB WAITS FOR 
VAl-SILEMCER 
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FIT 
| for drainlines. Product said to be 
FOR PERFECT | resistant to variety of chemicals, 


acidic materials, organic solvents. 








Seventeen illustrations, charts in- 


| 
cluded. Various pipe fittings shown. | 


Corning Glass Works. Dept. HPAC, | 


Corning. N. Y. 


>» HIGH TEMPERATURE FANS 

New 20 page booklet HF-100 con- 
tains information on industrial high 
temperature “Dura-Temp” heat fans. 
Among features of units described 


= Single Unit 
Standard Uni-Silencer 


THE NEW SILENCER FOR 
AIR CONDITIONING AND 
VENTILATING SYSTEMS 


are all welded housing, fabricated 


steel bases. heat resistant antifriction 
bearings. Illustrations, charts, dia- 
grams provided. General Blower Co.. 


Dept. HPAC, 8618 Ferris Ave., Mor- 


Capitol 


SOCKET WELD 
|\COUPLINGS| 


and for 


permanent 
high-pressure 








installations 


All sizes, 4” through 4”, Sock- 
et Weld Couplings and Caps 
are available for immediate 
shipment. Machined from spe- 
cial welding quality steel for 
better and more permanent in- 
stallations, these couplings and 
caps meet the following speci- 
fications: 


ASTM A-105-46 Grades 1 and 11 
ASTM A-106-48T Grades 1 and 11 
ASTM A-181-46 Grades 1 and 11 


Extra Mroftt / 


Order all of your coupling 
requirements from 


COUPLINGS — NIPPLES — UNIONS — 
BUSHINGS — PLUGS — REDUCERS — 
CAPS—CAPADAPTERS—WELL SUPPLIES 


ton Grove, Ill. 


>» /NDUCED DRAFT FANS 
Three 


tions, information on induced draft 


bulletins contain  specifica- 
fans for heating and industrial boil- 
ers. They are: E-104, Selection Table 
for Heating Boilers; E-103, Selection 
Table for Industrial Boilers; G-242, 
Dimensional Data. New units main- 
tain proper draft under all condi- 
tions, providing adequate air for 
combustion at required rate of flow 
of gases through boiler, manufacturer 
says. Plant Equipment Div., General 


Blower Co.. Ine.. Dept. HPAC, 6412 
Girard Ave., Philadelphia 31. 


UNI-SILENCERS* and UNI-RESO- 
NATORS* have been designed spe- 
cifically to reduce the airborne noise 
generated by fans in industrial venti- 
lating and air conditioning systems. 
Low in cost from both the original 
purchase and installation view, Uni- 
Silencers are delivered in cartons 
weighing about 75 Ibs each. They 
may be easily and _ inexpensively 
transported into the building, to the 
specific location required. 


UNI-SILENCERS* compare favorably 
in cost with conventional duct lining. 
When air flow, pressure drop, or 
noise attenuation require the use of 
more than one Uni-Silencer, then 
units (singles, halfs or quarters) may 
be set together using built-in slip 
joints. Thus in series, or in parallel 
Uni-Silencers will fit any condition 
or requirement. 


Uni- 
Silencer 


>» INDUSTRIAL CONTROLS 
AC-4, de- a 99 


Two bulletins, AC-3 and 
half units 


scribe 1] recently developed control set 
: together 


devices. First booklet discusses phase in block 


fault finders, peak demand limiters, 
viscosity controls, automatic tempera- 
ture controls, bearing monitors, mul- 
tipoint temperature scanners. Other 
bulletin has information on combined 
multipoint temperature scanner 
alarm. control unit. Tipptronic, Inc.. 


Dept. HPAC, Chagrin Falls, Ohio. 


>» INDUSTRIAL HEATER New 
26 page bulletin 750A describes con- 
struction, performance 
features of “Herman Nelson” indus- 
trial heater. Thirteen performance 
graphs, charts pertaining to steam 


application, 


capacities, air flow resistance, other 


UNI-SILENCERS* are supplied in 3 
sizes: Full Unit-24x24x32": Half Unit- 
12x24x32": Quarter Unit-12x12x32". 


UNI-SILENCERS* are sold on a 
guaranteed basis. Interior and exte- 
rior surfaces are smooth, made of 
perforated and unperforated metal 
to reduce resistance to a minimum. 


Complete engineering services are yours, FREE! 


*Reg. U. S. Pat. Off. 
SEND FOR COMPLETE FREE LITERATURE 


ELOF HANSSON, INC., Acoustical Division 
711 Third Avenue, New York 17, N.Y. 

Dept. U1-F 
Please send complete literature on Uni- 
Silencers and Uni-Resonators, without 
charge or obligation. 
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Get positive piping protection with 


ZALLEA NON-EQUALIZING 
EXPANSION JOINTS... 


Zallea Non-Equalizing Corrugated Ex 
pansion Joints offer a degree of protection 
that can’t be equalled for absorbing move- 
ment of piping due to temperature changes 
They protect interconnected equipment by 
absorbing movements in otherwise rigid 
piping systems. They are used in low pres- 
sure and vacuum lines... between stills, 
tanks, columns, condensers, pumps and 
similar equipment. 


Standard Sizes: 3'’ to 72” dia.; Special sizes 
to 50 ft. dia. Pressures: Vacuum to 50 psig 
Temperatures: to 1600°F. 


Special Applications. With the addition of 
proper components, Zallea Non-Equalizing 
Expansion Joints can be used as: 


Universal Expansion Joints to absorb move 
ment in any direction .. . axially, laterally, 
angularly, or any combination of these. 


Pressure Balanced Expansion Joints to 
absorb axial movement outside the unit and 
still carry pressure thrust. 





Hinged and Gimbal Expansion Joints for 
piping systems that cannot be anchored in 
the conventional manner. 


Get the complete story of Zallea Expansion 
Joints in our new 72-page manual. They are 
available for any pressure condition to 
3600 psig. Write, on your company letter 
head, for your copy of Catalog 56. 


expansion joints 


Zallea Brothers + Wilmington 99, Delaware 


World's largest manufacturers of expansion joints 


Large Zallea Non-Equalizing Expansion Joint installed on deaerating 
heater of Ford Motor Company’s River Rouge plant. 





a 
4 


O24 The double diamond assures double value 


Stop playing 
hide-and-seek 
with fittings! 


i fm ied 


N nt 


lost time searching for 
elusive fittings. Stock your shelves 
with W-S Forged Steel Fittings in 
new identi-filable packaging. Car- 
tons in three sizes stack neatly and 
compactly in your storeroom. Ex- 
terior markings give prompt identi- 
fication of contents. The cartons are 
handy for holding fittings on instal- 
lation jobs. 

lightweight fiberboard 
W-S cartons protect your fittings 
from dust, moisture...and only W-S 
Forged Steel Fittings have a blue 


Cases and half cases are packed with 
assortment of carton sizes to your order. 


FILABLE PACKAGES 


rustproof coating which gives them 
long-lasting protection. Like all 
W-S products, they’re precision 
made from highest quality materials. 


Forge and Fittings offers a full range 
of high quality drop forged fittings, 
unions and couplets...in carbon, 
stainless and alloy steels. For full 
information about these products or 
your miscellaneous drop forged and 
die casting requirements, write to 
Forge and Fittings Division, H. K. 
Porter Company, Inc., P.O. Box 95, 
Roselle, New Jersey. 


Fiberboard cartons in three sizes make 
neat, identifiable stacks on your shelves. 


H.K. PORTER COMPANY, INC. 


FORGE AND FITTINGS DIVISION 


W-S Fittings Works, Roselle, N. J 
Stainiess Stee! Works, Duncannon, Pa 
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air flow data included. Dimensional 
tables for all models pro- 
vided. American Air Filter Co., Inc., 


Dept. HPAC, 215 Central Ave., 
Louisville 8. 


diagrams, 


>» INDUSTRIAL THERMOMETERS 
- New catalog 125A contains case, 


socket dimensions: set of standard 


temperature ranges, scale divisions 


for industrial thermometers. Com- 


panion catalogs that have been re- 
stem 


vised are: 225A, engraved 


thermometers and hydrometers; 


325A, 


thermometers; 


dial indicating and recording 
125A, general pur- 
525A, 
dicating and recording pressure and 
Weksler Thermome- 
ter Corp., Dept. HPAC, 195 E. Mer- 
rick Rd., Freeport, L. 1., N. Y. 


pose thermometers; dial in- 


vacuum 


vaces 
gages, 


p> INSTRUMENTS - 


catalog describes instruments for rel- 


New 6 page 


ative humidity and temperature. De- 
sign, construction details provided 


for humidity indicators, recorders, 


controllers. Hygrometers described 
include portable, utility models. Ser- 
dex, Inc., Dept. HPAC, 12 Bowdoin 


Square, Boston 14. 


» NEEDLE VALVES — New 4 
page brochure presents information 


“N-20,” “N-28” globe type 


valves. Numerous usages to 


on new 
needle 
which units may be put described. 
Technical data in chart form, dia- 
Kerotest Mfg. Co., 
2525 Liberty Ave., 


grams included. 
Dept. HPAC, 
Pittsburgh 22. 


» PACKAGED BOILERS — New 6 
page booklet 1241 describes opera- 
tion of packaged automatic boilers 


for air, pressure atomizing for oil, 


gas burning. Model “3” available in 
sizes 40 to 500 hp equipped with 
fully 


tion 


combina- 
features 


modulating oil, gas, 
Model “4” 


rugged construc- 


burners. 
simplified design, 
tion in 15 to 100 hp sizes, company 
says. Information given on 17 
boiler sizes in range of pressures 


15 to 250 psi. Orr & Sembower, Inc., 
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JOINT 


FIBROCEL INSULATION | 





JOINT 


Joints are shown after exposure to high humidity and hot-pipe drying action under identical test conditions. 


Shrinkage test proves joints STAY CGhr 








ONLY FIBROCEL OFFERS 
ALL THESE ADVANTAGES 


No shrinkage—eliminates gaping joints. 
Resists compression—retains full-wall thick- 
ness. Uniform dimensions—precision formed 
for exact fit. Economical application—light- 
weight, easy to cut with a knife. Thermally 
effective. Permanent— flame, rot, odor and 
vermin proof. Developed by Johns-Manville 
Insulation Research. 





Johns-Manville 


A new molded silica insulation 
developed for plumbing, heating, 
chilled water and dual service 
applications in the 35F to 300F 
temperature range 


Fibrocel completely eliminates 
objectionable shrinkage caused by 
atmospheric changes! 


Tests prove it won't shrink even 
after moisture exposure and pro- 
longed service under continuous 
steam flow. This means Fibrocel 
joints stay tight, with no unsightly 
gaps ... messy patching . . . or 
costly heat loss—ever! 


Fibrocel speeds installation, too! 
It is light in weight and a pleasure 


e ¢ 


- 
peerenmem erm, gemma me 


italia de with J-M FIBROCEL Insulation 


to apply. It cuts cleanly, easily with 
a knife. And its firmness and remark- 
able dimensional uniformity assure 
tight, smooth joints . . . and an over- 
all finished appearance that’s as neat, 
round, and true as the pipe itself. 


For complete information on Fibro- 
cel—get your free copy of the new 8- 
page folder, IN-155A. It includes 
physical properties, insulating char- 
acteristics, sizes and 
thicknesses available. 
Why not send for it 
today. Address 
Johns-Manville, 
Box 14, New York 
16, New York. (In 
Canada, Port 
Credit, Ontario.) 







INSULATION 


MATERIALS “ENGINEERING - APPLICATION 
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Safe, Floor Level f , Dept. HPAC, Morgantown Rd., Read- 
‘y’ | : ing, Pa. 
OPERATION 4°! By hs 


witha » PLASTIC PIPE CLAMPS New 
bulletin PP-1057 describes deep 


slotted screw head, collared head 





stainless steel clamps for plastic pipe. 

Adjustable "a Among features cited by company: 

Ss Pp ra oO = K £ T R | M ne é ) one piece housing of stainless steel; 
with Chain Guide yy? housing recessed flush with inside of 


are ; clamp; heavy gage band of stainless 
Simplifies pipe layout y ga 


Fits any size valve wheel 

Easy to install and operate 
Operates any valve from plant floor 
Time and money saving fixture i 
No maintenance; first cost only cost Y Mi; >» POWER EXHAUSTERS Bul- 


Packed, completely assembled, one to a yy 3 ff letin 58-A describes manufacturer's 
carton 

Hot galvanized, rust-proof chain available 
for all sizes H\ OF ties to 23,000 cfm. Capacity table, 


steel. Selection chart provided, Wit 
tek Mfg. Co., Dept. HPAC, 4305-37 
W. 24th Pl., Chicago 23. 





line of exhausters with new capaci- 


Easy to follow instructions with each unit d specifications for each type of unit 
* Your supplier carries complete stocks included. Jenn-Air Products Co.., 


7 = a new descriptive catalog sheet and : Inc., Dept. HPAC, 1102 Stadium Dr., 














Indianapolis 7. 


» PRESSURE REDUCING VALVES 
New 6 page bulletin J-160 gives 


information on pressure reducing 





valves designed to give dead end 


shutoff on fluid services. Features 


FUEL OIL design improvements, method of 
HEATERS operation covered. Flow capacity 
WATER HEATERS charts, dimensional drawings, con- 
and COOLERS trol ranges, material specifications 


included. Jordan Industrial Sales 
Div... OPW Corp., Dept. HPAC, 6013 
Wiehe Rd., Cincinnati 13. 


» RADIOACTIVE PRECAUTIONS 


THIS M & L CONVERTER New 8 page booklet describes 
i Shell Material: Steel . . . 
NAMEPLATE Tube Materials: Seamless Drawn Copper radiological health, safety consulting 
j Capacity: 13,200 g.p.h. . : Bt 
©.D.: 12%” Length: 106" service of company’s nuclear divi- 


' 
is YOUR bs Working Pressures: 150 P.S.1. . . . 
Lis sion. Information intended by manu- 


GUARANTEE (§ The above unit is one of several M & L Converters now in 
J stalled at Idlewild Airport in New York. They were designed facturer to meet needs of handlers. 
OF and fabricated to furnish the heating system of a hangar with users of radioactive materials who do 
Y | water at 140°F. mace , 
QUALI ' =i not have facilities or trained person- 
© 4 In order to meet exact specifications, minor changes were , P , 
™ made in standard M & L Converters and one more successful nel to adequately monitor their oper- 
Heat Exchangers [@ installation went into the record ations. Four illustrations included 
' Our long proven ability to design for a specific need has 
Condensate Coolers fa been extremely helpful in thousands of successful installations 3 3 
Heating Elements all over the country. This service is as near to you as your HPAC, 200 Madison Ave., New York. 
f) telephone 


Combustion Engineering, Inc., Dept. 


Converters HB For further details send for your copy of bulletin 780, or : nin 
Tank Heaters we will be happy to send a representative to assist you with . ROTARY AIR PUMPS New 

Tankless a os oo 24 page booklet contains detailed 
Water Heaters 4 blueprints showing actual installa- 
Instantaneous P ' eedeug Zan tions of rotary air pumps used for 
Water Heaters (thine toni aig masigeh vacuum, pressure operations, These 
1.4 af include lifting, blowing, suction, ex- 
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FOR STAINLESS STEEL TUBING AND PIPE. .. 
Call your hearest 


Republic ELECTRUNE 


oistributor 


Bessemer Baltimore 


Earle M. Jorgensen Co., Oakland 
CONNECTICUT MICHIGAN 
Peter A. Frasse and Co., Inc. 


we MISSOUR! 


Atlantic Steel Company, Atlanta 


Chicago Steel Service Co., Chicago NEW YORK 

Chicago Tube and Iron Co., Chicago 

Creamery Package Co., Chicago 
(Sanitary Tubing only) 


McJunkin Corp., Louisville New York 





REPUBLIC STEEL CORPORATION - STEEL AND TUBES DIVISION 


ALABAMA MARYLAND OHIO 
Industrial Piping Supply Co., Hill-Chase Stee! Co. of Maryland McJunkin Corp., Columbus 


CALIFORNIA MASSACHUSETTS Williams and Co., Inc., Cleveland 


Ducommun Metals and Supply Co., . 
Los Angeles ag a Supply Co., Williams and Co., inc., Toledo 


Kenneth Anderson Company, Detroit Philadelphia 


GEORGIA Marsh Stee! Corp., North Kansas City 


McJunkin Corp., Atlanta NEW JERSEY TENNESSEE 
ILLINOIS A. 8. Murray Co., Inc., Elizabeth Vance Iron and Stee! Co., 


W. A. Case & Son Co., inc., Buffalo TEXAS 

Peter A. Frasse and Co., Inc., Buffalo The Baldwin Co., Houston 
Peter A. Frasse and Co., Inc., Syracuse Allied Tube Co., Beaumont 
KENTUCKY Peter A. Frasse and Co., Inc., 


Williams and Company, Inc. K. & S. Metal Supply, Inc., John Frishchkorn, Richmond 
Louisville Long Island City Mize Supply Co., Waynesboro 





Williams and Co., Inc., Cincinnati 


Williams and Co., Inc., Columbus 


PENNSYLVANIA 
Peter A. Frasse and Co., Inc., 
Hill-Chase and Co., Philadelphio 


A. B. Murray Co., Inc., Bristol 
Willioms and Co., Pittsburgh 


Chattanooga 


VIRGINIA 








Your Republic ELECTRUNITE® distributor can 
help you solve your stainless steel piping prob- 
lems. He can supply you with the sizes you need 
in the analyses to meet your job requirements. 
For example: 

Republic ELECTRUNITE Stainless Steel Pipe in 
types 304, 304-L, 316, 316-L, 321 and 347—plus 
other analyses. Continuous welded sizes from %” 
I.P.S. through 2” I.PS. in A.S.A. schedule 40S; 


REPUBLIC STEEL 
Worltli Wider Range 
of Stiwdlard, Sols aud, Stole Produtti 
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from %” I.P.S. through 4” I.P.S. in schedule 10S; 
and from %” I.P.S. through 4” I.P.S. in schedule 
5S wall thicknesses. Larger sizes up to 30” also 
available. And you can get Republic Stainless 
Steel Tubing in a complete range of sizes and 
analyses. 

Call your Republic ELECTRUNITE Distributor. 
He deals only in quality stainless steel pipe and 
tubing. Send coupon for more information. 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-5239 

228 EAST 131ST STREET, CLEVELAND 8, OHIO 


Please send additional Stainless Steel Pipe and 
Tubing information. 


Name Title 





Firm 





Address 





Zone _State- 








RECENT TRADE LITERATURE 
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courtesy DRAYER-HANSON and E. B. BOMAR 
(SALES AGENT) 


traction, testing, materials transfer, drying, filling, 
AIR-CONDITIONED chucking, feild, packaging. Other similar air ap- 


plications covered. Leiman Bros., Inc., Dept. HPAC, 
102 Christie St., Newark 5, N. J. 


» SHAFT COUPLINGS — Full floating shaft cou- 


plings described in bulletin 98. Units used to connect 





shafts that are spaced far apart; recommended for 





cooling tower, fan, pump, compressor drives, company 
says. Other uses outlined. Twelve illustrations, seven 
diagrams included. Thomas Flexible Coupling Co., 


Dept. HPAC, Warren, Pa. 


» SHIP DEHUMIDIFICATION SYSTEMS — New 
16 page bulletin R-30 covers ship dehumidification 





systems. Chapters describe automatic dehumidification 
systems, psychrometric ranges for three methods of 
dehumidification, review of shore dehumidification 
applications, ship dehumidification methods. Illustra- 





tions provided. Desomatic Products, Inc., Dept. 


HPAC, 1109 W. Broad St., Falls Church, Va. 








» SLING CHAINS — New 4 page bulletin describes 


sling chains in variety of sizes, styles. Assembly, re- 





pair data provided. Information presented on working 
load limits at various angles; basic components re- 








quired to make slings. American Chain Div., Ameri- 


can Chain & Cable Co., Inc., Dept. HPAC, York, Pa. 




















ee, ef 
= 








| Eh = Church BEML ay House Motel » SOLENOID VALVES — New bulletins E-228, 229, 
2. Central Methodist Church "15, Valley Ho Motel, Scottsdale 230, 231 describe solenoid valves—models 271, 272, 
3, 3300 Buildifig. 16. Down Town Motel j 273, 274, respectively. Valves designed for liquid 
4. Central Medical Bidg. 17. Motorola Research Lab. and suction line refrigerant applications, hot gas de- 


5. Arizona State Highway Dept. 48 Motorola western 1 frost installations; also for controlling water flow. 
-6, Carl Hayden High School Electronic Center 


I Rose Lane School 19. Republic & Gazette Newspaper ? di bli ° f 
8. “Madison Sehaok NO, 5 > 9b, Arizona State Hospital operation, one nut disassembling operation, manufac- 


ae, Flamingo Motel turer says. Available in several sweat, pipe type con- 

Conese Contes / nection sizes; rated power consumption ranges 12 to 

f 18 watts. Controls Co. of America, Dept. HPAC, 2450 
N. 32nd St., Milwaukee 45, Wis. 


Units feature moistureproof coil construction, quiet 


p» SOOT BLOWERS — New bulletin describes master 
Arizotia. can’t measured ifi valve soot blowers for fire tube boilers. Each unit 
Drayer-Hanson. aie eliminates soot, ash, unburned carbon; treats each 


sold by the EB. anliza is boiler tube separately; accomplishes work in approxi- 
Street, Phoenix’: ted 


mately 3 min, company says. Among other features 
cited: 934 in. diameter X 7 5/16 in. size, one piece 
iron constructed body, deep stuffing box, bronze pack- 
ing gland. Bate Soot Blower Div., General Blower Co., 


Inc., Dept. HPAC, 6412 Girard Ave., Philadelphia 31. 


drayer-h 
er anson » STAINLESS, TOOL, ELECTRICAL STEELS 


orvision OF NATIONAL-U S&S. RPADIATOR CORP 
3301 MEDFORD STREET New 14 page booklet lists 20 films covering production, 
LOS ANGELES 63, CALIFORNIA 


CABLE FORTRADE 108 ANGELES 


fabrication, end use of stainless, tool, electrical steels 
and cemented carbides which may be obtained for 


Heating, Piping & Air Conditioning, February 1958 








MEMO: 


Dear Bill: 

If you are building a new school or 
planning to renovate an old one, you 
unquestionably need the new Anemostat 
School Catalog.* Suggest you write 
for your copy to Anemostat Corporation 
of America, 10 East 39th Street, 

New York 16, N. Y. 
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Me NEW DEVELOPMENT FOR HEATING AND VENTILATING 





*Contains performance and dimension data, control 
diagrams, everything you need to specify. 
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HailAlR 
Custom MWMate 


SQUARE and RECTANGULAR 
AIR DIFFUSERS 





thu 
iq 


Custom made in unlimited air patterns, AGITAIR square 
and rectangular air diffusers suit all job conditions... 
blend perfectly with any interior design. 

These AGITAIR diffusers need not be centrally 
located. They assure draftless, noiseless, equalized air 
distribution from any location in the ceiling or side wall. 


Write for Catalog R107 for complete data. 





high velocity units e¢ punkah louvers 
air diffusers e filters ¢ exhausters 


Sold exclusively by representatives for: 


AIR DEVICES INC. 


185 MADISON AVENUE, NEW YORK 16, N. Y. 


RECENT TRADE LITERATURE 


Continued 





showing. All are 16 mm with sound; 18 in color. 
Lengths range 11 to 32 min. Allegheny Ludlum Steel 
Corp., Dept. HPAC, Oliver Bldg., Pittsburgh 22. 


>» STEAM BOILER 
steam generator for light, heavy oil and gas described 
in specification sheet. Unit is of horizontal, two-pass 
construction with return tubes arranged concentri- 


New 750 hp standard design 


cally around centrally located furnace. Design pressure 
rated 200 psi. Dimensions are 10 ft 714 in. X 9 ft 
9 in. X 28 ft with diameter of 8 ft 714 in. Cyclotherm 
Div., National-U.S. Radiator Corp., Dept. HPAC, 


Oswego, N.Y. 
» STEEL BOILERS — 


scribes steel heating boilers for large structures. Three- 


New 4 page brochure de- 


pass system extracts full usable heat for steam, hot 
water; unit is oil, gas, stoker fired, company says. 
Dimensional, capacity charts provided. Front, back, 
side view diagrams included. Portmar Boiler Co., Inc., 
Dept. HPAC, 193 Seventh St., Brooklyn 15. 


p» STEEL UNIONS — New 16 page booklet entitled 
What Makes a Good Union? contains data on steel 
unions. Information on pressure tightness, installation, 
interchangeability, sturdiness of units presented. Clay- 
ton Mark & Co., Dept. HPAC, 1900 Dempster St., 
Evanston, Ill. 


>» SWING CHECK VALVES — Rubber lined cu- 
shioned swing check valves described in new bulletin 
W-11. General dimension, specification, installation, 
operation information provided. Golden-Anderson 
Valve Specialty Co., Dept. HPAC, 1210 Ridge Ave., 
Pittsburgh 33. 


>» SYNCHRONOUS MOTOR — Bulletin PB-117 of- 
fers technical, operational, design data on new perma- 
nent magnet synchronous motor. Specifications include 
torque ratings, speeds, shaft dimensions in addition 
to material, construction information. Cramer Con- 


trols Corp., Dept. HPAC, Centerbrook, Conn. 


» TANK AND PIPE LININGS — New 20 page bul- 
letin CE-50 contains selector charts for tank, pipe 
linings. General information, tables of properties pro- 
vided. More than 50 illustrations included. American 
Hard Rubber Co., Dept. HPAC, 93 Worth St., New 
York 13. 


>» TEMPERATURE CONTROLS — New 4 page bul- 
letin MC-157 describes “Thermoswitch” designed to 
help equipment run at faster speeds, require less 
maintenance, have long life. Inherent sensitivity of 
unit is 1/10 of 1 F; range to 700 F, company says. 
Construction details of control, six basic design con- 
figurations included. Fenwal, Inc., Dept. HPAC, Ash- 
land, Mass. 
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WHY CHESSI/E’S RAILWAY IS FIRST IN COAL 


. OA) i 


ee , 
SUPERIOR COAL. The entire output of this mine is processed by automatic compound coal cleaning 
equipment. Producers on the Chesapeake and Ohio are prepared to supply you with highest quality coal of 
the type best suited to your needs and processed to your own specifications. 





SUPERIOR SERVICE. With the world’s largest fleet of coal cars, kept in better than 99% good order, 
Chesapeake & Ohio trains roll at top speed over a roadway specially designed and maintained for heavy 


coal haulage. 


For dependable deliveries of top quality coals, contact coal producers 
on the C & O. And for specific help in meeting your own fuel requirements, 
write to: R. C. Riedinger, General Coal Traffic Manager, Chesapeake 
and Ohio Railway Co., Terminal Tower, Cleveland 1, Ohio. 


Chesapeake and Ohio 
Railway 


WORLD'S LARGEST CARRIER OF BITUMINOUS COAL 
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A MULTI-PURPOSE, POWER 


PACKED CENTRIFUGAL PUMP 


TACO 170 


Experience, research, quality control production... 
standard with Taco in the long-time manufacture of 
domestic hot water heating circulators . . . are the 
basic reasons why the new 170 series pumps fully 
meet the precise requirements for all installations. 
Note the following features that assure peak per- 
formance: 

MOTOR — Motors regularly furnished are 3450 R.P.M., 
60C, Single Phase, with permanently sealed ball bear- 
ings. Motors with other characteristics available. 
MECHANICAL SEALS — 2 piece type for easy replace- 
ment; self-adjusting, self-lubricating. 

IMPELLER — Closed type. Balanced for smooth, noise- 
less, efficient operation. 

VOLUTE — Fine-grained cast iron with brass wearing 
ring. Designed for four position discharge. 

MOUNTING — Heavy stamped steel base -— yet flexible 
enough to permit slightly out of line connections without 
damage to pump or noisy operation. 

LUBRICATION — None required. 

The Taco 170 series is light in weight, low in cost, 
extremely compact, available in several sizes . . . it’s 
the pump that perfoms best. 


Better Heating 


Betrer with Taco 


TACO HEATERS INCORPORATED 


1160 Cranston Street, Cranston 9, Rhode Island 
342 Madison Ave.,N.Y.17,N.Y. * 4 Gilead Place, Toronto 2, Can 


ce ee es ee ee 


RECENT TRADE LITERATURE 


Continued 





New 6 


control 


» TEMPERATURE CONTROL VALVES 
page J-180 
valves. Features, method of operation highlighted. Siz- 


bulletin describes temperature 
ing charts, dimensional drawings. control ranges, ma- 
terial specifications provided. Jordan Industrial Sales 


Div., OPW Corp., Dept. HPAC, 6013 Wiehe Rd., 


Cincinnati 13. 


>» TEMPERATURE REGULATORS 


bulletin 1012 discusses two series of steam regulating 


New 6 page 


valves with pilots for various types of heat exchangers. 
“ET-124” series designed for instantaneous heaters, oil 
preheaters, heating converters, air heating coils. “ET- 
14” series used for storage water heaters, oil storage 
tanks, plating tanks, kilns, ovens. Illustrations of 
typical applications presented. Spence Engineering 
Co., Inc., Dept. HPAC, Walden, N.Y. 

>» THERMOMETERS New describes 
straight form thermometers for use on tops of tanks. 
boilers. Units 
Fahrenheit or 
21% to 72 in., 
has stainless steel adjustable mounting nut which 


pamphlet 


offered in ten ranges calibrated in 
centigrade; available in stem lengths 


with 3 or 5 in. diameter dials. Each 


makes it possible to turn lock head in any position for 
maximum visibility, company says. W. C. Dillon & 
Co., Inc., Dept. HPAC, 14620 Keswick St., Van Nuys, 
Calif. 


p>» TUBULAR CENTRIFUGAL FANS 


of tubular centrifugal fans to air conditioning, ven- 


A pplication 


tilation, industrial processes covered in new 16 page 
booklet TC-1-57. Units are true centrifugals in basic 
design, operation, company says. Direct drive ratings, 
dimensions, included. Seven certified 
curve charts provided. Dryer Electric Corp., Dept. 


HPAC, 164-166 Wallabout St.. Brooklyn 6. 


arrangements, 


» UNDERGROUND PIPE INSULATION New 16 
page booklet 37-D-2 describes pipe insulation designed 
to insulate, protect underground piping carrying steam 
and condensate, hot water, chemicals. Illustrations of 
typical installations, technical data, specifications pro- 
vided. Advantages of product listed by manufacturer. 
Insul-Fil Co., Inc., Div. of Miracle Adhesives Corp., 
Dept. HPAC, 250 Pettit Ave., Bellmore, L. 1., N. Y. 


» UNIT VENTILATORS 


catalog UV-1157 covers application, design, construc: 


New illustrated 12 page 


tion of unit ventilators. Importance of correlating all 
phases of cooling, ventilating, heating, filtering and 
their effect in establishing healthful schoolroom cli- 
mate outlined. Dimensional data, steam and hot water 
capacity ratings under typical conditions provided for 
five sizes. Rittling Corp., Dept. HPAC, Buffalo 5, 
mf 
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» VALVES, FITTINGS 


presents size, application data for complete line of re- 


New 20 page catalog 


frigeration and air conditioning brass valves, accesso- 
ries, fittings. Recent technical information on relief 
valves, hermetically fused sight glasses, high capacity 
heat exchangers presented. Illustrations included. Su- 
perior Valve & Fittings Co., Dept. HPAC, 1509 W. 
Liberty Ave., Pittsburgh 26. 


» VIBRATION CONTROL 
K4D 


data for 15 types of machinery vibration control 


New 4 page booklet 
gives engineering specifications, performance 


mountings which utilize steel springs, rubber, cork. 
Selector chart shows recommended, alternate methods 
of isolation. More than 20 illustrations included. Kor- 
fund Co., Inc., Dept. HPAC, 48-15 32nd Pl., Long 
Island City 1, N.Y. 


>» WATER SOFTENERS “Hot Process” water 
softeners described in new 24 page bulletin. Informa- 
tion provided on water conditions that make treatment 
necessary. Subjects covered include reduction of 
foaming, priming; problems of protection 


against corrosion. Illustrations show variations of sedi- 


silica; 


mentation tank designs. List of chemical reactions fre- 
quently referred to in feedwater treatment provided. 
Cochrane Corp., Dept. HPAC, 3131 N. 17th St., Phil- 
adelphia 32. 


>» WATER TREATMENT — Treatment of water in 
low pressure heating boilers discussed in new bulletin. 
Operating troubles of boilers caused by impurities in 
feed water described. Procedure for minimizing dam- 
age to boilers and maintaining maximum efficiency 
given. Subjects covered include corrosion, scale pre- 
vention, tube failures, cast iron boilers, treatment of 
boiler water. Water Service Laboratories, Inc., Dept. 
HPAC, 423 W. 126th St., New York 27. 


>» WELDING FITTINGS — Weights of welding fit- 
tings presented in new 4 page booklet. Covered are 
90, 45 deg elbows; tees; 180 deg returns; caps; lap 
joint stub ends; reducers. Sizes range 14 to 36 in. 
Babcock & Wilcox Co., Tubular Products Div., Weld- 
ing Fittings Dept., Dept. HPAC, Milwaukee 16. 


>» WELDING SUPPLIES - 
supplies, accessories for gas, arc welding. Information 
for 


New 48 page catalog lists 


given on ferrous, nonferrous welding rods 
oxyacetylene welding; welding and brazing fluxes; 
aluminum welding fluxes; brazing alloys, etc. More 
than 100 illustrations provided. Air Reduction Sales 
Co., Div. Air Reduction Co., Inc., Dept. HPAC, 150 


E. 42nd St.. New York 17. 
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Plenty of 140° F hot water is 
always available at Schrader 
Valve, 
Taco Instantaneous Heoters. 


How would you heat 


100,000 GALLONS 


of water daily? 








where 
dahl 





lied by d 


rr 


served daily. 


Here’s how 


180° F hot water is sup- 
plied Schrader’s cafeteria 
opproximately 
2,000 employees are 





Schrader Valve Company 





does it! 


They use 5 Taco Instantaneous Heaters. Every 
day of the year these 5 Tacos heat 100,000 gallons 
of water with 5 Ib. live steam to 140° or 180°F. 
All Schrader hot water requirements... and there 
are many ... are amply met by rugged, trouble-free 
Tacos without a major repair in 18 years. 

Proof that you can depend on Taco to solve 
your hot water problem quickly, efficiently and 
economically. Mail coupon for Simplified Selec- 
tion Chart today. 


TACO HEATERS, INCORPORATED 


1160 Cranston Street, Cranston 9, Rhode Island 


342 Madison Ave., N.Y. 17, N.Y. * 4 Gilead Place, Toronto 2, Can, 


SETTER HEATING 
— i ll — ee 
© SETTER WiTH TACO 


Send Simplified Selection Chart to: 


Name 


Address ; meni waning 








FURNAS ELECTRIC 


_CONJROLS HELP YOU 
REDUCE COST AND 
SPACE REQUIREMENTS 


Magnetic Starters in 10 
sizes to 100 hp. Furnas 
starters for control of 
high horsepower compres- 
sors offer the exclusive 
Furnas “in-between” size 
starters with dual voltage 
magnet coils, 


Step or Cushion Starting permits the 
use of larger motors by limiting the 
inrush current on starting. These meth- 
ods reduce or completely eliminate 
objectionable line disturbances due to 
full voltage across-the-line starting. 
Furnas Electric offers a complete line 
of Increment, Auto Transformer and 
Resistance-type Step Starters. 





Furnas contactors feature 20, 24, 
30, 35, 40, and 50 ampere sizes to 
match starter requirements. Silver 
cadmium oxide contacts for long- 
er life. Floating armature insures 
quiet operation, 


For full information write 
for Bulletin 5610, 
1041 McKee St., Batavia, Ill, 


JN ALL PRINCIPAL CITIES 


Se a RR 


WHO'S WHAT... 


(New personnel, promotions) 





» WESTINGHOUSE ELECTRIC CORP.—Gwilym 
A. Price, board chairman; Mark W. Cresap, Jr.. 
president, chief administrative and operating officer; 
Ek. V. Huggins, chairman of executive committee of 
board and vice president; John K. Hodnette, exec- 
utive vice president; George G. Main, treasurer and 


vice president of finance. 


>» WORTHINGTON CORP.—Admiral Arthur W. 
Radford. former chairman of the Joint Chiefs of 


Staff, member of the board of directors. 


» RUBEROID CO—Thomas H. Dermody, comp- 


troller, elected vice president and comptroller. 


» A. O. SMITH CORP.—Six new vice presidents are 
Robert F. McGinn, research and development; M. E. 
Morgan, procurement and traffic; Waldo W. Higgins, 
engineering; Stanley E. Wolkenheim, marketing; John 
H. Brinker, “Permaglas” consumer products; John S. 
Randall, industrial products. Five commercial vice 
presidents are Walter H. Porth, international area; 
Walter W. Stake, eastern region; George P. Hough. 
midwest region; L. M. Keating, southwestern region: 


Allen O. Dragge. western region. 


» INSTITUTE OF HEATING & AIR CONDITION. 
ING INDUSTRIES—Kenneth N. Robertson, presi- 
dent; William Kell, Don Kissell, Clint Conatser, vice 
presidents; Ed Myers, Jr., secretary-treasurer. Di- 
rectors are Russell Crotwell. Craig Stirewalt, Nels 
Hartleben, Alex Banko, Richard Southworth, Arthur 
Hess, Dave Mills, Al Schlom., John Johnston, Robert 
K. Von Der Lohe. 


» WATERMAN-WATERBURY CO.—Ray J. Dervey. 


preside nt. 


>» MINNEAPOLIS-HONEYWELL REGULATOR CO. 

C. M. Sanders, in charge of developing new prod- 
ucts and promotion of existing controls; J. F. Cum- 
miskey, director of activities of five market sales 
managers; V. D. Wissmiller, director of manufacture1 
sales, responsible for establishment of sales policy. 


financial planning. 


» JOY MFG. CO—Raymond Mancha, ventilation 
vice president for the past 12 years, has retired from 
active business to provide time for pursuit of per- 
sonal interests and study. He will work on advanced 


concepts of mine and industrial ventilation principles. 


p» O. A. SUTTON CORP., INC.—Harold F. Hildreth, 


president and general manager. 
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» AIR MOVING & CONDITIONING ASSOCIA. 
TION, INC. 


is concerned chiefly with new program for certifying 


Albert S. Sheppard, staff engineer. He 


performance ratings of air moving equipment. Mr. 
Sheppard formerly was a test and development engi- 
neer at Chrysler Corp. 


> L. J. WING MFG. CO., DIV. OF AERO SUPPL) 
MFG. CO., INC.—Theodore R. Peyrek, vice president 
for sales. 


» E.1. DU PONT DE NEMOURS & CO.—Dr. Don- 
ovan E. Kvalnes, technical manager of “Freon” prod- 
ucts division, has assumed additional duties as sales 
development manager; Dr. Edmond G. Young, man- 
ager of development conferences in marketing re- 
search division of development department; Dr. Frank 
W. Blodgett, technical assistant to Dr. Kvalnes. 


» COMMONWEALTH EDISON CO.—-Raymond D. 
Maxson, senior vice president, will serve as senior con- 
sulting engineer at the Sargent & Lundy engineering 
firm April 1. He also will serve the utility as senior 
consulting engineer. Mr. Maxson will relinquish his 
present post when the new appointment is effective. In 
his new position, he will concentrate on the study of 


atomic power. 












































More products to give your ideas greater scope. From 
Honeywell you get a great variety of products both me- 
chanical and electrical. Honeywell is the only company 
that makes a complete line of pneumatic, electric and 
electronic controls plus instrumentation for commercial 
buildings. With Honeywell your choice is wider, your 
ingenuity less restricted. 

More ideas that go with yours. Honeywell has pioneered 
the concept of central-systems control for commercial 
buildings, now the accepted trend. This and other Honey- 
well ideas have increased recognition of the importance of 
operational equipment, and helped to make your con- 
tribution bigger, better and more important. 

More support. Honeywell works with you on every job, 
frees you from annoying details, saves you time, even 
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p UNITED STATES AIR CONDITIONING CORP. 
Michael H. Pelosi, Jr., manager of engineering and 
development division; Thomas Tisdel assistant serv- 


ice Manager. 


INC., SUBSIDIARY OF DUNHAM. 


Russell E. Comstock, chief engineer: 


> HEAT-X, 
BUSH, INC- 


Richard Gardner, application engineer. 


> 4. M. BYERS CO. 


ager of sales, with sales management staff composed 


A. 5S. Chalfant, general man- 
of R. I. Enzian, wrought iron sales; F. E. Farnan, 


sales promotion; R. J. Bricmont, engineering service. 


» HUPP CORP.—Anthony J. DeFino, vice president; 


Allan B. MacLaren, director of training and service. 


p» ALLIS-CHALMERS MFC. CO.--E. R. Danielson, 


assistant to W. M. Wallace, vice president and general 


manager of general products division. 


» BATTELLE MEMORIAL INSTITUTE—Dr. B. D. 
Thomas, president, to succeed Dr. Clyde Williams 
who has retired. 

» FLICK-REEDY CORP.—Walter Kudlaty, chief 
design engineer for “Miller Fluid Power,” “Tru-Seal” 


divisions. 


In the new, automatic 
world you’re making... 


Your ideas work better 


when you work 
with HONEYWELL 


helps you sell. And the assistance of Honeywell specialists 
in each of 112 offices throughout the country is as near 
as your phone. 

Look over the Honeywell products and ideas on the 
following pages. And, remember, each is backed by the 
kind of support that only Honeywell can offer you. 





FOR MORE 
LAL... WORK WITH 
HONEYWELL 
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» INTERNATIONAL NICKEL CO., INC.—-Albert 


P. Gagnebin and L. FE. Grubb, assistant vice presidents. 


>» CARRIER CORP.—-William H. Macdonald, assist- 
ant manager of machinery department; Frank M. 
Fives, product specialist of industrial air, gas com- 


pressors, both in machinery and systems division. 


>» BITUMINOUS COAL RESEARCH, INC.—Dr. 
Harold J. Rose, vice president and consultant; J. R. 
Garvey, director of research; John W. Igoe, director 


of administration. 


>» TUCK-AIRE FURNACE CO.—Robert C. Boehm. 


national sales manager, 


>» JOSEPH T. RYERSON & SON, INC.—Robert T. 


Harvey. national product manager. 
; } 


» ROCKWELL MFG. CO.—Pat H. Luckett, assistant 
product manager of gas products for meter and valve 


division. 


>» CULLIGAN, INC.—Dale Bergstedt, manager 


sales development. 


BT 
TRALEE. WORK WITH 


HONEYWELL 








iv 
Supervisory Data Center for the Philadelphia Transportation 
Center, a unique 18 story building which includes offices, stores 


and a bus terminal. It is another in the long list of buildings to 
use a Honeywell Supervisory DataCenter to centrally control 
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» ROBINSON CLAY PRODUCT CO.—A. EE. 
Williams, general sales manager; P. V. Robinson, 


Jr., sales manager of vitrified division. 


» FEDDERS-QUIGAN CORP.—Joseph Mann, di- 


rector of forecasts and budgets. 


>» AMERICAN GAS ASSOCIATION—Seward Ab 


Lott, utilization engineer at Washington, D. C., office. 


» REMINGTON AIR CONDITIONINE DIV., 
REMINGTON CORP.—Ray R. Richardson,  serv- 


ice manager. 


>» MUELLER CLIMATROL, DIV. OF WORTHING. 
TON CORP.Walter W. Braatz, supervisor of qual- 


ity control. 


> KEASBEY & MATTISON CO.—-Hugh M. Carle- 


lon, process and product investigation supervisor. 


>» WHITE-RODGERS CO.—Russell E. Shaffar, di- 


rector of purchases. 


» AMERICAN-STANDARD, PLUMBING AND 
HEATING DIV —C., J. Hurray and L. B. Neb, man- 
agers of enamel plants in Louisville and Richmond, 


Calif., respectively. 


a 
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i 


its entire year ’round air conditioning. Owner and Builder: 
McCloskey & Company; Architect: Vincent G. Kling; Mechan- 
ical and Electrical Engineers: Robert J. Sigel, Incorporated; 
Structural Engineers: McCormick & Taylor Associates. 
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WHO'S WHAT » BABCOCK & WILCOX CO. — Robert H. Forsyth, 


Continued 





manager of Chicago district sales office of refractories 


4 division. 
IN THE TERRITORIES ... 
(Recent sales appointments) >» }OUNG RADIATOR CO. Walter W. Yendes, 
' sales representative for northern Indiana, adjoining 
>» CARRIER CORP. Roy H. Smiles, eastern region- counties in southwestern Michigan; United Equipment 
al manager for unilary equipment division; Thomas Co., sales representative for Columbus, Ohio, area 


Ss. Campion, manager of San Francisco district office 

for machinery and systems division. >» ALLIS-CHALMERS MFC. CO. R. E. Morris. 
manager of industrial sales for industries group in 
St. Louis district; W. P. Bell, manager of industries 


MILTON ROY CO. Four new engineering repre- 
4 Bray spre dys group sales in Washington, D. C. 


sentatives are: Brosey and Frew, Inc., for major section 
of Indiana area; Bernhard Engineering Sales Co., 
lee View >» AMERICAN AIR FILTER CO., INC, Frank K. 


North Texas territory; Tate Engineering, 
Platt, central regional manager. 


ginia territory; Jay Instrument and Specialty Co., 
central, southern Kentucky area. 
» J. F. PRITCHARD & CO. New sales representa 
tives are: William B. Wickersham and Co., for Maine. 


TR. N % CO. eT 4 j i < esr 4 > o} er 
» ey Robert R. Williams, sales engineer Massachusetts, New Hampshire, Rhode Island, Ver- 


in Pensacola, Fla.; Raymond Diehl Co., representative . 
“— . . mont territory: H. R. LeMay and Co.. Ine.. for south 
in Tallahassee, Fla., area. re ; ss Paes 

Iexas, southwest Louisiana territory. 


> A.M. eee CO. Jed J. Merrill, division man- >» WEBSTER ENGINEERING CO. Thermo Dy. 
ager for Philadelphia area. namics, Inc., representative in northern Illinois, ad- 


jacent counties in Indiana. 


» WESTINGHOUSE ELECTRIC CORP., AIR CON- 


DITIONING DIV. William A. Meister, acting » GOLDEN-ANDERSON VALVE SPECIALTY CO. 
manager of newly opened New York branch. Stolley & Orlebeke, representative in Chicago area. 


Saal | Supervisory DataCenter* 
One-man control of a building’s entire 
air conditioning system 






































Details from just one module of the Supervisory The DataCenter shown here is an example of the cen- 
DataCenter in the Philadelphia Transportation Center tralization of control for year ’round air conditioning 

‘ bis TE systems. This panel enables one man to check and 

A. Exhaust air fan B. Tomy, selector ©, Symbol for stenm adjust the temperature at all important points. He 
indicates operation. tons for each zone. coil for each zone. simply pushes the check button and reads the tempera- 
ture on the large indicating dial in the center of the 

\ a panel. Chilled water, condenser water and cooling 
tower pumps, compressors, fans and valves can be 

ii : | operated right from the panel. System malfunctions 
= >) R = be } rey ; are quickly observed and analyzed right from the 

sy \ - panel. Repair crews can be sent to the trouble source. 

\ yooe----- + A systems control center like this can give your 

PERES: = REE ee ae ' clients more efficient operation of their air condition- 

t ' ing system. Honeywell can also include such other 


functions in your centralized panels as communica- 
tions, record keeping and alarm and detection systems. 


























=. A Honeywell specialist will work with you in designing 
Z Q EERO MELT SAS f- eee 8 \ a center to fit your clients’ needs. *r. M. 
D. Temperatureselec- E. Temperature se- F. Start-stop buttons Honey A ell 1 Saber Ke aa) anime Hae: > 
tor knob and check lector knob and check for supply air fan. 


button for the mixed button for air leav- Pilot light in symbol Fiat in Coitol,. 
air temperature. ing cooling coil. indicates operation. 
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WHO'S WHAT 


Continued 





>» AMERICAN BLOWER, DIV. OF AMERICAN. 
STANDARD — New sales engineers are: George T. 
Sonntag, Salt Lake City; Jeffrey R. 
Angeles; Roy O. Rose, Tulsa. 


Singer, Los 


VATIONAL-U.S. 


Sales agents in Florida are: 


>» DRAYER-HANSON, DIV. OF 
RADIATOR CORP. 
Henry G. Graham, Tampa, central sector; Sanders and 
Hollander, Miami, southern area; Earl W. Seibert, 
Ponte Vedra Beach, northern section. 


» PHILIP CAREY MFC. CO. 


tatives in insulation sales division are: F. J. Jansen 


New sales represen- 


for metropolitah Chicago area; Dale G. Swanson 
for Minnesota, Wisconsin, sections of lowa, Illinois; 


John L. D. Bassett for western Pennsylvania, western 


New York areas. 


» GENERAL ELECTRIC CO., AIR CONDITIONING 
DIV. — Star Steel Supply Co., distributor in Michigan 


territory. 


» TRION, INC. 


Rieckelman Co., Buffalo area; Robert S. 


New representatives are: H. E. 
Belcher, 


Tampa territory; Tennity & Co., Los Angeles area. 
I ; \ 


Electronic Air Cleaner Installation in the Lake Street office of 
the Northwestern National Bank, Minneapolis, Minn., has in 
just five months brought a reduction in cleaning, decorating 
costs, has also reduced maintenance for such delicate working 
mechanisms as these proof machines. 
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SUTTON CORP. 


manager for 


pO. A: 


branch 


Joseph Minarik, 
Vornado Distributing 


Co., Inc., Baltimore. 


» FARR CO. — Four new representatives are Brown- 
lee-Morrow Co., Alabama territory; Earl W. Seibert, 
northern Florida, southern Georgia; Robert S. Bel- 
cher, central Florida; G. H. Avery Co., Arkansas area. 


>» McQUAY, INC. 


for eastern Michigan territory. 


Case-Orians Co., representative 


>» WALWORTH CO. 


manager of New York City metropolitan division. 


Leo I. S. Conway, assistant 


» WILSON MFG. CO. Madden Brass Products 


Co., national distributor for tube working tools. 


» RUUD MEG. CO. 


tive for eastern Michigan. 


Fred Peters, sales representa 


» HARCRAFT BRASS Max Rothenberg Co., Inc., 
sales representative for metropolitan New York, north- 
ern New Jersey territory. 


» BRUNER CORP. — 


district representative for Virginia, North and South 


Equipment Sales Co., Inc., 


Carolina territory. 


FOR MORE 
WOM LU ELLE... WORK WITH 


HONEYWELL 


Bank Mgr.: Leroy H. Berg; Arch. and Eng.: Magney, Tusler & 
Setter; Gen. Contractor: George W. Madsen Construction Co.; 
Vent. & Air Conditioning Contractor: O’Brien Sheet Metal 
Works; Elect. Contractor: Harris Brothers Plumbing Co.; 
Plumbing & Heating Contractor: J. McClure, Kelley and Co. 
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WHO'S WHAT Utah, Montana, Wyoming, Colorado, Arizona, Nevada, 


Continued : : 
New Mexico territory. 





>» WESTINGHOUSE ELECTRIC CORP., STURTE. » KEASBEY & MATTISON CO. Charles ©. 
VANT DIV. Two new sales agents are McNamara Sprangers, manager of building materials department 
Sales Co., for Minnesota, northwest Wisconsin, North in Chicago. 


and South Dakota territory; A-C Supply Co., for east- 
» CYCLOTHERM DIV... NATIONAL-U.S. RADIA. 


TOR CORP. Robert A. D’Elia, manager of Garratt 
Engineering & Equipment Co., Millbrae, Calif., which 


>» BALDWIN-HILL CO. — T. J. Callans and C. R. aves an cates Chirtnates See the company, 


Reeves, eastern and midwest area managers, respec 


ern half of Pennsylvania, most of Delaware. New Jer- 


sey. 


> FLORI PIPE CO. and HOUSTON PIPE STEEL, 
INC. Kenneth E. Martin, head of new western 
district sales office. He will serve Washington, Oregon, 


tively, of industrial insulation division. 


>» PITTSBURGH CORNING CORP. James RK. 


tf i : . : California, Nevada, Utah, Arizona. 
Vivian, sales representative at Philadelphia office. 


r DUNHAM-BUSH, INC, New headquarters for 
>» RITTLING CORP. Joseph L. McArdle Co., new New England district sales office is at 171 South St.. 
England district sales representative with headquarters West Hartford. Conn. Lee Bebin serves as manaaer. 
at new warehouse site. 47 Ellery St., South Boston. Henry A. Boudoll sales caalaser. %. Lewis Giteie 
office. 

» HAYS MFG. CO. — Henry E. Miller, Jr., salesman 

in Missouri, Arkansas. Oklahoma, Kansas territory; » AUTOMATIC SWITCH CO. Distributors of 

Stanley D. LeMaster, Jr., junior salesman in Pittsburgh “Asco” solenoid valves are Sterns Electric Equipment 

area, Co., Buffalo; Electric Sales and Engineering Co., Mil- 
waukee; Butler and Land, Dallas and Shreveport; 

p> EE. V. NIELSEN, INC. Maurice W. Acre, repre- Connecticut Plumbing Supply Co., Stamford; Fischer 

sentative for California, Oregon, Washington, Idaho, Industrial Equipment Co., Cincinnati. + 


For your mechanical systems... Honeywell’s Electronic Air Cleaner 


eliminates dirt six times more effectively 
than ordinary filters. 


The Honeywell Electronic Air Cleaner gives your clients reduced 
cleaning and decorating costs, reduced maintenance for machinery, 
better health and comfort for personnel. And it very often reduces 
heating and cooling costs because the amount of outside air taken 
into the building can usually be decreased. 

Two types of Honeywell Electronic Air Cleaners are available 
to fit any air conditioning or ventilating system: Field Assembled 
models which are built and tested at the factory, disassembled and 
shipped to job site for erection in the ductwork; and Custom 
Package models, built with a package-enclosure, tested and shipped 
completely assembled for installation. 

For expert information and assistance in specifying, or installing 
Honeywell Electronic Air Cleaners, call the Honeywell office near- 
est you. Or write Honeywell, Dept. AC-2-32. Minneapolis 8, Minn. 


*According to tests developed at the National Bureau of Standards. 


EASY INSTALLATION of Field Assembled Honeywell 


models is provided by match-marking at 


factory, regularity of cell building blocks and 
detailed instructions provided with each [H] Fut i, Coitol. 
model. Modular construction allows fabri- 

cation in almost any size. 
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Wherever Hing Moves... 
PACKTESS is 


Correct Misalignment 


Contain Expansion BE 


Absorb Vibration eS ; 
Dampen Noise FA S Oe 


REINFORCED 


Multiple 
Wire Braid 


SPIRAL 
CORRUGATION 


Distributes Strain 
Evenly 


ONE PIECE 


Seamless - Jointless 
Leak Tight 


PACKIESS 
Flexible Metal Hose & Fittings 


MATERIALS— BRONZE, STAINLESS AND CARBON STEEL 
SIZES —1/4” THRU 6” LD. 
FITTINGS —BRAZED, MECHANICAL, SOLDERED. 





Most types for various applications are stocked for i 
Send for Bulletin IND-4 


PACHLES § ae nose we 


730-12 South Columbus Ave., Mt. Vernon, N. Y. 





WE HEAR THAT... 





» PITTSBURGH PLATE GLASS CO. planus to build 
a large continuous” glass fiber yarn plant 
at Shelby, N. C. The new structure is scheduled for 
completion within 12 months after construction gets 
underway shortly. Partial production is expected to 
begin as soon as the building is completed. The multi- 
million dollar plant will contain more than 350,000 sq 
ft of floor space and will be air conditioned. It will 
have 16 glass furnaces capable of producing 25,000,- 


000 Ib of yarn a year. 


» Proposed standards for thermal design of high tem- 
perature hot water heat exchangers were finalized and 
referred to a subcommittee at the fall meeting of the 
FUEL OIL AND WATER HEATER MANUFAC. 
TURERS’ ASSOCIATION. These standards are slated 
to be approved and adopted at the next meeting. The 
association is devoted to the improvement, increased 
performance, and the standardization of shell and tube 


heat transfer equipment. 


>» COND-AIR DIV., ELLIOTT ENGINEERING CO. 
has moved into its recently completed plant in Lyn- 
wood, Calif. The new plant covers 25,000 sq ft, and 
production facilities include a complete group of metal 
working machinery, a large paint room, a testing 
room, storage space, an engineering department, and 


offices. 


>» Total plant area of CHESTER CABLE CORP. is 
now 200,000 sq ft of floor space an increase of 
75,000 sq ft. Three phases in the company’s expansion 
program completed include additional storage area, 
new production machinery and processes, equipment 
for research, and larger experimental sections for test- 


ing materials and finished products. 


» The bituminous coal industry, major coal users, 
and companies that supply materials and equipment 
to the coal industry have joined in an effort to establish 
a major coal research center in Pittsburgh. Completion 
date on the project is slated for 1959. BITUMINOUS 
COAL RESEARCH, INC. will have the responsibility 
for operating the new facility. A decision was reached 
by the organization’s board of directors to consolidate 
the industry's research facilities in the “Steel City.” 
The consolidation will combine the present laboratory 
operated by the coal industry in Columbus, Ohio, the 
laboratory and administrative headquarters in Pitts- 
burgh, and the organization’s fiscal offices located in 
Washington, D. C. 

The program at the new center will include basic 
research to fill in gaps in the knowledge of the origin, 
physical structure, properties, and chemical behavior 
of coal. Activities will emphasize the development of 


improved coal utilization methods and equipment. 
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Transite’ Industrial 
Vent Pipe 


A typical use— 
venting acid fumes 
in large metal plant 


In SEVERE VENTING SERVICES, Transite’s outstanding 
performance is a matter of record. Made of asbestos and 
cement, two of nature’s most indestructible materials, 
it resists the attack of most fumes, vapors, and dusts. 

Installed indoors or out, Transite Industrial Vent Pipe 
can’t rust or rot, never needs paint, nor other protective 
coating. Wide variety of fittings makes it adapt- 
able to any layout. For more information, write 
Johns-Manville, Box 14, New York 16, N.Y. 
In Canada, Port Credit, Ontario. 


M 


Johns-Manville 
TRANSITE INDUSTRIAL VENT PIPE 


An Asbestos-Cement Product 
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DRY AIR... 
PRECISELY as you want it 


NIAGARA CONTROLLED HUMIDITY 
AIR CONDITIONING 


This method removes moisture from air by contact 
| with a liquid in a small spray chamber. The liquid 
spray contact temperature and the absorbent concen- 
| tration, factors that are easily and positively controlled, 
| determine exactly the amount of moisture remaining 
in the leaving air. Heating or cooling is done as a 
separate function. 


The Niagara’s Controlled Humidity Method using 
HYGROL moisture-absorbent liquid is 


| Best and most effective because ... it removes moisture as a 
| separate function from cooling or heating and so gives a 
| precise result constantly and always. Niagara machines using 
| liquid contact means of drying air have given over 20 years 
| of service. 
Most reliable because ... the absorbent is continuously recon- 
centrated automatically. No moisture-sensitive instruments are 
required to control your conditions. 


Most flexible because ... you can obtain any condition at will 
and hold it as long as you wish in either continuous produc- 
tion, testing or storage. 


Easiest to take core of because ... the apparatus is simple, 
parts are accessible, controls are trustworthy. 


Most compact, taking less space for installation. 


Inexpensive to operate because ...mo re-heat is needed to 
obtain the relative humidity you wish in normal temperature 
ranges and frequently no refrigeration is used to remove 
moisture. 

The cleanest because .. . no solids, salts or solutions of solids 
are used and there are no corrosive or reactive substances. 


Write for full information; ask for Bulletins 
112 and 121. Address Dept. HP-2 





| "NIAGARA BLOWER COMPANY 
| 405 Lexington Ave., New York 17, N. Y. 
istrict Engineers in Principal Cities of U.S. ond Canada 


99] 





How to simplify 


air conditioning system 


water treatment 


Li ® 


drain test the water 
periodically 


add upkeep 


Here’s servicing of air conditioner water in 
the easiest possible way. A routine 10 minute 
daily check by one man, and Oakite Airefiner 
No. 52 ... that’s all it takes. You end scale, 
slime, algae and corrosion troubles. You avoid 
out-of-service time, and maintain cooling 
efficiency. 

The entire operation is simplicity itself. 
(1) Charge water initially with economical 
Oakite Airefiner No. 52. (2) A simple once-a- 
day check of water tells whether any adjust- 
ment is needed. (3) Add upkeep, if necessary. 
(4) Periodically, drain system and replenish 
with fresh, charged water. 

Oakite Airefiner No. 52 leaves no deposit 
on tubes, is safe, and costs little for initial 
charge as well as upkeep. 

Call in the local Oakite Technical Service 
Representative to get details and drawings 
on this money- and trouble-saving procedure. 
Or write Oakite Products, Inc., 32D Rector 
Street, New York 6, N.Y. 


specialized 


O WATER TREATING 
materials 


Export Division 
Cable Address: Ookite 


Technical Service Representatives in Principal Cities of U. S. and Canada 


WE HEAR THAT 


Continued 





» HAMMOND BRASS WORKS has announced ex- 
pansion of its line to include high pressure valves for 
heavy duty industrial, commercial, and original equip- 
ment application. In addition, existing items will be 
introduced in a greater range of sizes including gate 
valves to 3 in. New merchandising features include the 
“Brite-Kote” process on all products and a packaging 
program designed to achieve greater brand recogni 


tion and to minimize wholesaler inventory problems. 


» ELECTROMODE DIV., COMMERCIAL CON. 
TROLS CORP. has moved into a modernized plant 
at 570 Culver Rd., Rochester, N. Y. The new structure 
provides more than 80,000 sq ft of manufacturing 


space and storage facilities. 


>» A proposal that AMERICAN AIR FILTER CO., 
INC. acquire all shares of stock of KENNARD CORP. 


has been approved by directors of both firms. 


» TRION, INC. has acquired a 2 acre plot of ground 
adjacent to its factory in McKees Rocks, Pa. One of 
two buildings at the site will be converted into a re- 
search laboratory and another will be remodeled into 


a warehouse. 


» ECLIPSE FUEL ENGINEERING CO. has acquired 
exclusive rights to patents, manufacturing, and sales 
of the vane type indicating flowmeters developed by 
R. A. EKSTROM & CO. The product line of flow- 
meters includes five basic styles for gases and liquids 
available to handle a variety of ranges and pressures 
to 2000 psi. 


» A new Cleveland warehouse has been constructed 


by MAUREY MFG. CORP. at 3200 Lakeside Ave. 


» RUBATEX DIV. OF GREAT AMERICAN IN- 
DUSTRIES, INC. has embarked upon a $1 million 
expansion program designed to boost capacity almost 
50 percent. A second plant has been purchased in 
Bedford, Va., which will be used for secondary 


manufacturing operations. 


» The industrial insulations division of JOHNS-MAN. 
VILLE has named SCHRIBER SHEET METAL & 
ROOFERS, INC, as its insulation contract unit for the 
Dayton, Ohio, area. 


» 4LUMINUM TUBING CO. has been renamed 
ROLL-WELD PIPE AND TUBE, INC. The company 
recently expanded its operations with the addition of 
two new pipe mills, Steel and stainless steel as well as 
aluminum pipe and tubing will be produced in outside 
diameters ranging 14 through 14 in. in wall thick- 
nesses 0.028 through 0.250 in. + 
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ll GREATER EFFICIENCY-LOWER COSTS 


The PURE-AIR FILTER CONSISTS of a highly efficient filter pad of 
UN-OILED synthetic fibers supported by a cadmium plated perma- 
nent metal frame. 
There is nothing to wash, dry or re-oil, simply dispose of filter 
pads when dirty. Cost of replacement pads is far less than con- 
ventional throw-away filters. 
PURE-AIR filter pads are made of non-woven synthetic fibers 
bonded into a fluffy bianket-like pad with millions of microscopic 
air passages — that's why they stop DIRT not AIR. PURE-AIR 
filter pads are available in a wide range of efficiencies and den- 
sities to meet all requirements. For special application, write for 
additional information. 
PURE-AIR filter replacement pads weigh about one (1) ounce ( 444 
each, reducing labor costs and storaging facilities. , 
Write for bulletin. Representative wanted in principal cities. 4 Removal of pad is 


: simple . . . the retainer 
ARCO manufacturing corp. daa atin eoh.ann 
back when the new PURE-AIR 


542 West 55th St. New York 19, N.Y. pad is in place. 


Bab se ype: 


ooo any way you look at it 


Ball bearing suspension ring takes all the weight 
and much of the work out of welding with a Miller 
MPS water-cooled portable spot welder. Choice of 
manual or air operated models, all with timers. 6°’ 
tongs secure work with pressure to 600 pounds. 
Model MPS-10-KVA weighs 79 Ibs., welds up to 
3, 16’ thickness; model MPS-20-KVA, 91 Ibs. handles 
material to 1/4’; air operated models average 53 


Ibs. more. Wide choice of tongs 





Fas 


A 
{ 
. 
\ Steel pedestals 
] are available 
for both models 
ar e a - &, — 
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improve fan et 


—— 


with new 


MODEL 48MU210 
: 48” 4-blade unit 
equipped with elbow 


Aecrovent INDUSTRIAL 


AIR MAKE-UP UNITS 


Performance of _ and ventilating equipment installed to 
exhaust from production and processing areas depends 
entirely upon the availability of ENOUGH AIR! Without 
sufficient quantities to r epilace air exhausted, the air-handling 
system is soon “starve creating a negative ressure or 
“vacuum” condition which is responsible for infiltration of 
outside air around doors and windows. The effect of the re- 
sulting draft places an additional work load on the plant 
heating system, with an ultimate decline in temperatures 
dondtbont the working area. 


here's a typical “MU” installation 
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Warm air, exhausted from a ine shop crea , replaced by cold air 
puiled through cracks and door openings (A). Filtered and red 
air, supplied by Air Make-Up Unit installed in same ow (B) helps to 
maintain constant temperatures; levels-off “peaks” anc “valleys” in 
boiler or furnace loading. 


New Aerovent Industrial Air “Make-Up” Units, designed 
to supply ample quantities of clean, pre-heated air, aid in 
maintaining peak fan performance, reducing drafts and in 
stabilizing uniform heating loads, Available in seven unit 
arrangements in sizes 24” to 54” for capacities to 33,000 
CFM. Write for free Bulletin 850. 


All Aerovent Fans are rated in accordance with the 
Standard Test Code and U.S.D.C. Comm. Std. CS178-51 


Aerovent 


FAN COMPANY, INC. 


Ash and Branch Sts. ® Piqua, Ohio 


MEETINGS & CONVENTIONS 


1958 





FEB. 17-20—Seventh Annual Industrial Ventila- 
tion Conference. Kellogg Center, Michigan State Uni- 
versity, East Lansing, Mich. Information: Industrial 
Ventilation Conference, Continuing Education Service 
Michigan State University, East Lansing. Mich. 


VARCH | 
first junior solar symposium. Arizona State College, 
Tempe, Ariz. AASE headquarters: Suite 202, Central 
Plaza Bldg., Phoenix, Ariz. 


{ssociation for Applied Solar Energy, 


MARCH 17-21—National Association of Corrosion 
Engineers, 14th annual conference and exposition. 
Civic Auditorium, San Francisco. NACE headquat 
ters: 1061 M & M Bldg., Houston 2. 


VARCH 17-21—1958 Nuclear Congress. Interna- 
tional Amphitheater, Chicago. Information: Engineers 
Joint Council, 29 W. 39th St., New York 18 


VARCH 26-28 


anniversary meeting. Hotel Sherman, Chicago. Spon- 


American Power Conference, 20th 


sored by Illinois Institute of Technology. Information: 
R. A. Budenholzer, conference director, Mechanical 
Engineering Dept., Illinois Institute of Technology, 
3300 Federal St., Chicago 16. 


MARCH 31-APRIL 2—-Gas Appliance Manufac- 
turer's Association, annual meeting. The Greenbrier, 
White Sulphur Springs, W. Va. GAMA headquarters: 
60 E. 42nd St., New York 17. 


MAY 4-7—Air-Conditioning and Refrigeration In- 
stitute, annual meeting. The Homestead, Hot Springs, 
Va. ARI headquarters: 1346 Connecticut Ave., N. W., 
Washington 6, D. C. 


MAY 7-11—Western Air Conditioning, Heating, 
Ventilating and Refrigeration Exhibit and Conference. 
Shrine Exposition Hall, Los Angeles. Sponsored by 
Western Air Conditioning Industries Association. In- 
formation: Fred J. Tabery, exhibit manager, 3443 S. 


Hill St.. Los Angeles 7. 


WAY 8-10—Sheet Metal and Air Conditioning Con- 
tractors’ National Association, Inc., annual conven- 
tion. Eden Roc Hotel, Miami Beach. Information: 
Joseph D. Wilder, executive secretary, 170 Division 


St., Elgin, Ill. 

MAY 11-14—Fluid Controls Institute, Inc. Lake 
Placid Club, Lake Placid. N. Y. Information: Fluid 
Controls Institute, Inc., P. O. Box 191, Decatur, Ill. 
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SHUR -FLO 


Olachamiuleltiasa 


Regulator 





“Sure! This Walker Unit 
Ends All My Draft Problems” 


“1 don’t fuss and fret 
with uncertain § draft 
anymore since Walker 
brought out this low- 
priced draft inducer- 
regulator combination. 
Now, | install Walker 
inducers on all my jobs. 
That puts me way out 





ahead, because with 
good draft | know every 
job will be exactly right 
from the start. 


Most Hicient Draft 
Control System Ever Made’ 


Say Heating Contractors, Architects, Builders & Home Owners 


Here’s an economical answer to every draft problem 
from older heating installations to modern, low-roofed 
houses. The new Walker Shur-Flo (Pats Pending) 
is the surest draft system ever devised — and the most 
economical. Walker’s fan operated draft inducer 
moves ONLY flue gases .. 
air. No wonder it runs quieter, costs less, requires less 
power. Walker does a complete job of inspirating 
draft and controlling excess draft. Models available 
for oil, gas, and coal fired installations. 


.does not suck in outside 


Perfect for modern homes whose lower chimney 
heights present a draft problem, the new Walker Shur- 
Flo is popular with heating contractors and builders 
because it installs quickly at any angle — vertically, 
horizontally or at a pitch. Economical in cost, it is 
highly profitable since it virtually eliminates costly 
call-backs and corrections. The carefully balanced 
propeller type fan and small but sturdy motor assure 


quiet trouble free operation, free from vibration. 


For full details see your supplier or write direct. 
Other Famous Walker Draft Controls serving 25,000,000 Users. 
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Walker 
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MFG. 


1720 Penn St., 
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Wolker 


Double Swing Chimney Cap 


AND SALES CORP. 
St. Joseph, Mo. 
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PIPE HANGERS 


| “HEATING - PLUMBING 
POWER & PROCESS 


@g GOT A TOUGH PIPE 


HANGING PROBLEM? 








ee 
fe 
a FORGET IT!!! 
el YOUR TOUGH PROBLEMS 
= HAVE BEEN OUR BUSINESS | 
er FOR 42 YEARS : 


* 
Me 


&- 





ae 


OUR ONLY BUSINESS !IS 
m FABRICATION & DESIGN OF 
PIPE HANGERS AND SUPPORTS 


Our catalogue illustrates is 
@ complete line of Pipe Win. 
- Hangers & Supports and ra WD fy” ‘ 
is an indispensable 7 Mag we 
gimeers, contractors, is J. : rate 


estimators & erectors. {34 FS. 
"Write fer your copy now. C "tte, 0OnY 


_mainTaiNNc OFFICES AND WAREHOUSES 
ACROSS THE NATION 


and PATERSON, Inc. 


ST., CAMBRIDGE, MASS. 





MEETINGS & CONVENTIONS 


Continued 





1958 


MAY 19-23—-National Fire Protection Association, 
annual meeting. Palmer House, Chicago. The associa- 
tion is at 60 Batterymarch St., Boston. 


MAY 20-23—Mechanical Contractors Association 
of America, Inc., 69th annual convention. Ambassador 
Hotel, Los Angeles. Information: MCAA haedquarters, 
15 Rockefeller Plaza, New York 20. 


JUNE 2-5—National District Heating Association, 
49th annual meeting. French Lick-Sheraton Hotel, 
French Lick, Ind. Information: John F. Collins, Jr.. 
secretary-treasurer, 827 N. Euclid Ave., Pittsburgh 6. 


JUNE 9-13—Fourth International Automation Ex- 
position and International Automation Congress. Col- 
iseum, New York. Information: Richard Rimbach 
Assoc., 845 Ridge Ave., Pittsburgh 12. 


JUNE 9-13—Seminar on Electrical Precipitation 
Equipment. Pennsylvania State University. Informa- 
tion: Extension Conference Center, Pennsylvania State 
University, University Park, Pa. 


JUNE 22-27—American Society for Testing Mate- 


rials, annual meeting. Hotel Statler, Boston. Informa- 
tion: 1916 Race St., Philadelphia 3. 


JUNE 23-25—American Society of Heating and 
4ir-Conditioning Engineers, Inc. and American Soci- 
ety of Refrigerating Engineers, joint meeting. Hotel 
Leamington, Minneapolis. ASHAE headquarters: 62 
Worth St., New York 13. ASRE headquarters: 234 
Fifth Ave., New York 1. 


AUG. 7-9—North Carolina Hospital Engineers As- 
sociation, Inc., 1958 convention. Sir Walter Hotel, 
Raleigh, N.C. Headquarters: Oteen, N. C. 


DEC. 1-3—American Society of Refrigerating Engi- 
neers, semi-annual meeting. Hotel Roosevelt, New 
Orleans. Information: 234 Fifth Ave., New York 1. 


1959 


JAN. 26-30—14th International Heating and Air- 
Conditioning Exposition. Philadelphia. Under auspices 
of the American Society of Heating and Air-Condi- 
tioning Engineers, in conjunction with its 65th annual 
meeting, also in Philadelphia. Exposition manage 
ment: International Heating and Air-Conditioning 
Exposition Co., 480 Lexington Ave., New York 17. 
ASHAE headquarters: 62 Worth St., New York 13. + 


“THE LEADER IN REFRIGERATION SINCE 1882 


*: 
3s TRADE 


@ ICE-MAKING SYSTEMS 


@ SHELL-&-TUBE & COIL 
COOLERS 
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APPLICATION. 


FOR INSULATION 
ANCHORS and FASTENERS SW 


®@ No Surface Drilling 


: i NO 460 AIR 
5-SECOND / WS: in NEW METER 


NOW, \ 


AN ALL-PURPOSE SUPPLY GRILLE VELOCITY 
LOW-COST 
INSTRUMENT 
FOR STATIC 
PRESSURE AND 
AIR VELOCITY 
J MEASUREMENTS 


High and low ranges give GO 
direct velocity readings from 
260 to 4000 fpm., static 
pressure readings from .005 
to 1.0 inches of water. A 
complete instrument kit 
with every accessory needed 
for adjusting and balancing 
air conditioning, heating 
and ventilating equipment. 
The entire kit will fit in 
your shirt pocket. 


WRITE FOR BULLETIN B-9 


FLW. DWYER MFG. CO. 


P. O. BOX 373-H MICHIGAN CITY, INDIANA 


@ Quick Fastening RETURN GRILLE VELOCITY 


@ Strong Positive Bond 


Stic-Klips ® are time and labor sav- 
ing fasteners for attaching insulation, 
strapping, metal lath wall fixtures, 
wiring and conduit to curved or flat, 
metal or masonry surfaces. OVER-FIRE AND 
SMOKE PIPE DRAFT 
Application takes only seconds. All you do is apply a thin 
coat of Stic-Klip(@ adhesive to the base of a Stic-Klip ® 
fastener with a putty knife. Apply another thin coat as 
primer base on porous surface area. Place Stic-Klip ® 
fastener to primer base until adhesive fills holes. Clean off 
excess adhesive with putty knife. 


Write for your application bulletins, Today! 


Stic-Klir 


STATIC PRESSURE 








MANUFACTURING CO 
78 Regent St Cambridge 40 Mass 


YOU CAN BUY AIR FILTERS WITH 
CONFIDENCE FROM MEMBERS OF... 


NOZZLES The Air Filter Ae 
for | Institute yy 


AIR WASHERS 300 Independence Avenue, S.W. 
Washington, D.C. 

Air Devices, Inc. 

185 Madison Avenve 

New York 16, New York 























Minneapolis-Honeywell Regulator Co. 
Minneapolis 8, Minnesota 





Owens-Corning Fiberglas Corp >ration 
1833 National Bank Building 
Toledo 1, Ohio 


Air Filter Corporation 
108 N. Water Street 


These are “non-clogging” nozzles with a single 
large tangential lead hole to the swirl chamber 
that will never clog from any impurities small 
enough to pass through the orifice. Swirl chamber 
is conical on both ends and pivots liquid like a 
top to produce an exceptionally fine, evenly dis- 
tributed, balanced spray of about 80° imcluded 
angle. Wider spray angles up to 130° can be fur- 
nished to order. 

Standard material Brass. Also available in Stain- 
less Steel and Monel. Pipe sizes from Ye” to 1”. 
1,” size is 1-5/16”" long and made from 4g” square 
stock. 

Write for Catalog I 


MFG.WORKS, INC. 


| Milwaukee 5, Wisconsin 


Air-Maze Corporation 
25000 Miles Road 


Cleveland 28, Ohio 


American Air Filter Co., Inc. 
215 Central Avenue 
Lovisville 8, Kentucky 


Continental Air Filters, Inc. 
2520 Helm Street 
Lowisville, Kentucky 


Dollinger Corporation 


| 20 Centre Park 
| Rochester 3, New York 


Drico Industrial Corporation 
100 Eighth Street 
Passaic, New Jersey 


Pittsburgh Plate Glass Company 


Fiber Glass Division 
One Gateway Center 
Pittsburgh 22, Pennsylvania 


Research Products Corporation 


1015 E. Washington Avenve 
Madison 10, Wisconsin 


*Technical Filter Co. 
2719 South Poplar Avenue 
Chicago 8, Illinois 


Trion, Inc. 
1000 Island Avenue 
McKees Rocks, Pennsylvania 


Vortox Company 
121 S. Alexander Avenue 
Claremont, California 


2523 E. ONTARIO ST. 


PHILADELPHIA 34, PA Westinghouse Electric Corporation 
ae Sturtevant Division 


Hyde Park, Boston 36, Massachusetts 
*Formerly Wilson & Co., Inc. 


tx 
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We're Specialists 


SUPPLIES 


@ Over 10,000 items... 
most complete list in the 
world...carried in stock! 
You'll find them all in the 
NEW Harry Alter De- 
pendabook No. 167 for 
Fall-Winter, 1957-58. 


WHOLESALE ONLY 


SAVE MONEY, 


time, effort by ordering 


from this complete catalog Write on phar letterhead 


for the DEPENDABOOK 
The HARRY ALTER CO., Inc. 


Chicago 16, Ill. Dallas 7, Tex. 
1717 S. Wabash Ave. 122 Parkhouse St. 
New York 13, N. Y. Atlanta 10, Ga. 
134 Lafayette St. 690 Stewart Ave., S.W. 
Free Parking and Fast Counter Service at these 4 Big Houses 


W=m=S 
SW=us 


( 
{ 


BE 
A 


‘ 
‘ 


Look Better — Last Longer 


Superior workmanship and finish in heavy-gauge 
metal assures installati of lasting beauty. 
Most designs stamped in any thickness, up to 
one-fourth inch, from any metal. Cataleg No. 
36 illustrates all designs and gives complete 
working data. Free on request. 


Diamond Manufacturing Co. 
Box 34 Wyoming, Pa. 


KARAIA 
VF, 7, .Y, 
X<DX DX] 
<< DX] 


DDI 














West Coast Branch, Diamond Perforated Metals Ce. 














17915 Se. Figueroe St., Gardena, Calif. 





STOP DRIP! 


9lo-bule 


STYROFOAM 
PIPE INSULATION 


All sizes A 


SEE YOUR DISTRIBUTOR 
OR WRITE 


GLO-BRITE erroo 


6415 N. California Ave. © Chicago 45, Illinois 


NEW BOOKS & REPORTS... 


Unirary Heat Pump EquipMeENt ARI standard. 
Prepared by heat pump subcommittee of self-contained 





and residential air conditioner section of ARI. Air- 
Conditioning and Refrigeration Institute, 1346 Con- 
necticut Ave., N.W.. Washington 6, D. C. 35c. 


RESISTANCE OF PLastics TO OurpOOR ExPosuURE 
By R. B. Barrett. 268 pp. Order PB 131331, Office of 
Technical Services, U, S$. Dept. of Commerce, Wash- 
ington 25, D. C. $6.00. 


PROCEEDINGS OF THE SIXTH ANNUAL WATER SYM 
positum — Bulletin No. 59. Engineering Experiment 
Station. Louisiana State University. Baton Rouge 3, 


La. $1.75. 


ENGINEERING AND TECHNICAL CONVENTIONS 
Sixth Ed. Compiled by Deutsch & Shea, Inc. Industrial 
Relations News, Inc., 230 W. 41st St.. New York 36. 
$3.00. 


SupPLy AND DEMAND OF ENGINEERS—~1950-1960 
IRN publication. Industrial Relations News. 230 W. 
Llst St.. New York 36. $3.00. 


Your Furure 1X THE AIR-CONDITIONING AND Re- 
FRIGERATION INDUSTRY ARI publication. 20 pp. 
Air-Conditioning and Refrigeration Institute, 1346 
Connecticut Ave., N.W.. Washington 6, D. C. 


Guive To Errective Report Writing — IRN pub- 
lication. Industrial Relations News. 230 W. 41st St., 
New York 36. $1.50. 


STANDARDS ON Cost ann COKE ASTM technical 
publication. 140 pp? American Society for Testing Ma- 
terials, 1916 Race St, Philadelphia 3. $2.50. 


THE MEANING, SIGNIFICANCE, AND EXPRESSION OF 
ComMMONLY Measurep WATER QuaLity CRITERIA AND 
POTENTIAL POLLUTANTS Bulletin No. 58. By How- 
ard B. Brown. Engineering Experiment Station, Louisi- 
ana State University, Baton Rouge 3, La. $1.75. + 








Loosens Rust and Conrosion 


Quickly frees ‘frozen’ parts ! 


LIQUID WRENCH. 


The Super-penetrating Rust Solvent 


powerful blend of fast-acting solvents 
that literally “melts the rust away” 


RADIATOR SPECIALTY CO., Charlotte, N. C 
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- ++ find what you need quickly Rates for classified advertising are 15 cents for each word including heading 
and and address. One inch $7.00. Count nine words for keyed address. Minimum 
$2.50 for each insertion. Cash must accompany order. Closing date 10th 


through. . . 
CLASSIFIED ~~~ 
T i SITUATIONS OPEN 
A DV FE R | S | N G Editorial opportunity for young man with some 
background in air conditioning and heating. In 


teresting work, good future. Address Key 1348A, 
Heating, Piping & Air Conditioning, 6 N. Mich 
igan Ave., Chicago 2, Ill 














7 SITUATIONS OPEN i LINES WANTED 

Graduate Mechanical Engineer: 5 to 10 years LINES WANTED: Manufacturers Rep. covering 7 AGENTS WANTED 
experience for design of industrial heating, air North Jersey, selling wholesalers and mech. _ 
conditioning and fume control svetems. Stal contractors, calling on architects and engineers 
position in Engineering Department of a major Now handling boilers, chillers and air handling 
midwest pharmaceutical company. Salary com equipment. I want bread and butter items to Manufacturer of nationally advertised and 
mensurate with abilities. Address Key 1345A, fill out line. Address Key 1343A, Heating. nationally accepted complete line of heat 
Heating, Piping & Air Conditioning, 6 N. Piping & Air Conditioning, 6 N. Michigan Ave., exchange equipment and tanks seeks top-rate 
Michigan Ave., Chicago 2, Ill. U. manufacturer's agents in the following terri- 
tories 


Chicago 2, 
FOR SALE © Chicago, Cleveland, St. Louis and Albany 
Address Key 1346A, Heating, Piping & Air 


DISTRICT MANAGER Send for a copy of “‘Heating and Air Con Conditioning, 6 N. Michigan Ave. Chicago 
ditioning — Standards, Codes and Publica- 2, Mi 

tions’. An analysis of 150 manuals, guides, 
An unusual opportunity for an aggressive standards, etc. issued by 22 trade organiza- a 
; . tions, engineerin societies, »vernmental . 
Sales Representative hell epasrr med bienselt agencies oe. Many feverable commanante from Manufacturers Agents in Chicago area wanted 
with a national manufacturer of a new and executives engineers, educators. Examine by manufacturer of nationally advertised heat 
unique design of Heat Exchangers and Con- then pay $3.50 if found helpful. Write exchange equipment. Manufacturer has complete 


» , line of transfer equipment, both shell and tube 
trol Devices rapidly gaining wide acceptance, atch ‘aoe. Box 5 Campus Station, and water storage heaters. This line has good 


to develop the Chicago branch covering the acceptance at both contractor and consulting 

ee engineer level. Address Key 1327A, Heating, 

: " Piping & > Be ch 

attractive profit sharing contractual arrange- FOR SALE: Alnor Type 4000 Pyrocon, 0/400F yg 2 Condereoing. —_—— 
Ms complete with automatic cold compensator and ’ =o 4 

ment to right man. Address Key 1344A, case, 4020 Arm., 4040 Thermocouple, 4010 Arm a 

Heating, Piping & Air Conditioning, 6 N. " 4130 Ther l ’ , - 

Michies = oe Ch : ~ hh. ath st00 00 “addons Kap fistiA. Haan tine IBR rated Baseboard and Convector Manufacturer, 

PEESR SNE., SEES <, Ie ty : ; ; é. aggressive and growing concern, desires experi 


& Air << ene 6 N. Michigan Ave., enced Manufacturers’ Representative with follow 


Chicago - anes - ing. Exclusive territory, quality line and competi 

tive prices. Excellent opportunity. Address Key 
i SITUATIONS OPEN 1347A, Heating, Piping & Air Conditioning, 6 
N. Michigan Ave., Chicago 2, Ill. 


SALES MANAGER be 
ENGINEER FOR DESIGN 


Wanted by one of largest national air con 

ditioning contractors, main office New York OF i Ss S S$ “a 

ws, Must have record of production. Out 

standing proposition. Submit resume to Key SATIN 

1342A, sors rg Piping & Air Conditioning, HEATING EXPECTING AN ORDER? 
Ill, 


6 N. Michigan Ave., Chicago 2 
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Midwest area. Basic compensation with very 


























AIR CONDITIONING You'll get it quicker if your postal 
delivery zone number is on the order 
blanks, return envelopes, letterheads 


HEATING AND AIR CONDITIONING Old established firm. Profit sharing. Hos The Post Office has divided 106 
ENGINEERS AND DESIGNERS pitalization and Group Life Insurance. Paid cities into postal delivery zones to 
vacation. Write to: speed mail delivery. Be sure to in- 
clude zone number when writing to 
these cities; be sure to include your 
zone number in your return address 
after the city, before the state. 








VENTILATION SYSTEMS 


Chas. W. Cole & Son 
220 W. LaSalle Ave. 
South Bend, Indiana 


Positions available with long established, ex 
panding Engineering and Construction firm. 
Work on Design of Industrial Plants and 
Research Laboratories. 

















Experienced men preferred. Salaries depend 


nt o alificatio d ability. e eae e * 
ent on qualifications and ability Air Co litioning Engin t 


Opportunities for long-term employment. 
Paid vacations and holidays. Group insur Chuck , 
. . ring opportunity rap y 2 mn mpany tor ngin r a et 
ance. Liberal overtime payment. hallenging opportunity in rapi« expanding compa € eer wit! ve 
experience in the design of air conditioning and refrigeration systems 
Apply in person or in writing with resume. 
PI oes B Work with consulting engineers setting up specifications and compiling design inf 


for air conditioning systems. Recommend control and wiring data for air conditionir 


WIGTON-ARBOTT CORPORATION 


refrigeration products. Supply material for articles on system application engineering 


° a! ~ 
Engineers — Constructors travel required 


1225 South Avenue 
Plainfield, N. J. 


Send detailed resume of experience to 


La Crosse, Wisconsin. 


























i FOR SALE 7 MISCELLANEOUS 











IDENTIFICATION NAME PLATES for HAVES YOU ANY SURPLUS FITTINGS FOR SALE? 


controls and panels — precision engraved We are interested in buying Hi-Compression STEEL fittings, primarily WEATHERHEAD and 
on bakelite or black anodized alum. — any IMPERIAL makes in ‘““ERMETO” type, such as Nuts, Sleeves, Male and Female Connectors, 
titles — quick service by mail on small or Unions, Male and Female 90 deg. Elbows, Male and Female Branch Tees, Tee Unions, Male 
lense jehe send for semple ond peices and Female Run Tees, Bulkhead Unions, Eic. 


ATLANTIC ENGRAVERS, INC., 52 Ocean Please submit inventory lists or samples 
Ave., Amityville, N. Y HYDRO Fittings Sales Co., 2027 S. Michigan Ave., Chicago 16, Illinois 
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Norman Heating and Ventilating System insta 


Vernon S. Dunn 
Heating 


Lincoln, Nebraska; 
Beaman's Heating Company 


Business Manager 
Contractor 


| Elementor y School, 
Potter, Architect 


n Seventh Day Adventist 
Union College; H 





Norman Heating and Ventilating Systems 


Norman Heating and Ventilating 
Systems for the classrooms: Norman 
Three-Sixty Unit Heaters for cor- 
ridors, lobbies, vestibules, cafeterias 
and multi-purpose rooms; and Nor- 
man Southerner horizontal furnaces 
for school offices, restrooms, gym- 
nasiums and auditoriums can be 
combined for Comfort . . . Through- 
out the School. Norman Heating 
and Ventilating Systems Offer 
Triple Economy: 

Economy of Installation .. . Pre- 
wired and partially assembled, this 
complete classroom package saves 
installation time cuts costs of 


IN CANADA: 
A. D. PALMER PRODUCTS LTD., 





NAME 


2 SR 














230 








COMPANY NAME_ 
ADDRESS... 


See Sweet's Arch. File 29F, 


expensive boiler rooms, chimneys, 
tunnels, revamping of central 
systems. 

Economy of Use Supplies 
heat evenly, when it’s needed, and 
maintains uniform temperature 
without wasting heat. No need to 
heat entire school when only a few 
rooms are being used for evening 
meetings. 

Economy of Maintenance 
sturdy construction, finest materials, 
and the latest A. G. A. approved 
controls — standard to the heating 
industry -— assure extra years of 
trouble-free performance. 


Lethbridge, Alberta — A. D. PALMER & CO., Port Credit, Ontario 


i, 





—  — | een 
American Sch. and Univ. Annual C-1/no 


Heating, 


so EE eteaeig ints fet apo bale matali at atin inthe tated tis - 
NORMAN PRODUCTS CO. 
1156 Chesapeake Ave., Columbus 12, Ohio 
We want to learn more about Norman Products for School 
Comfort. Please send complete information to: 














INDEX TO ADVERTISERS 


Firms represented in this issue are identified by the 


page on which their advertising appears. Advertising 
in other issues is marked with an asterisk 
A 

Acme Industries, Inc. . 1% 
Adsco Div., Yuba Consolidated Industries, Inc. .. 5 
Aerofin Corp 

Aerovent Fan Co., Inc. 224 
Air Devices, Inc. 210 
Air Filter Institute 227 
Air-Maze Corp 187 


Air Moving & Conditioning Association 


Airtemp Div., Chrysler Corp 

Airtherm-Mfg. Co. 

A-J Mfg. Co. 

Aladdin Heating Corp 

Aico Valve Co 23 

Allen-Bradley Co 238 

Allen Cooler & Ventilator Inc 

Allen Mfg. Co., W. D 

Allis Co., Louis 177 

Alter Co., The Harry 228 

American Air Filter Co., Inc 47, 173 

American Blower Corp 16] 

American Brass Co., The 151 

Amer. Chain & Cable Co., Inc. — R-P&C Valve 
Div. 

American-Gilsonite Co 191 

American Hard Rubber Co 184 


American-Marsh Pumps, Inc 

American Metal Hose Branch American Brass Co 

American Radiator & Standard Sanitary Corp 
Plumbing & Heating Div 

Ames Iron Works 

Ammerman Co., Inc 

Anderson Co., V. D. Div 
Economy Corp 

Anemostat Corp. of America 209 

Arco Mfg. Corp. 223 

Armstrong Cork Co 

Armstrong Machine Works 6 

Aurora Pump Co. 

Automatic Devices Co., Inc 


Babbitt Steam Specialty Co 206 

Babcock & Wilcox Co., Tubular Product Div 
Fittings Dept. 157 

Baldwin-Hill Co. 

Barber-Colman Co 153 

Barnebey-Cheney Co 

Barry Blower Co 

Bell & Gossett Co. 49 

Bethlehem Stee! Company 62 

B-I-F Industries, Inc 

Binks Mfg. Co. 

Bishop & Babcock Mfg. Co 

Bituminous Coal Institute 40, 4 

Blaw-Knox Company . ieee 

Boiler Engineering & Supply Co., Inc 

Bonney Forge & Tool Works 

Bridgeport Brass Co 

Bruner Corp., The 

Buensod-Stacey, Inc. ‘ 

Buffalo Forge Co 69 

Buffalo Pumps, Inc., Div. of Buffalo Forge Co. 24 

Builder-Providence, Inc. Div. of B-I-F Ind., Inc 

Burgess-Manning Co ; 

Burnham Corporation e : 

Byers Co., A. M. 4 


of International Basic 


Oe a. ae eae 188 
Cambridge Filter Corp 

Campbell! Heating Co. 

Canton Stoker Corp., Wagener deer Div 
Capitol Mfg. & Supply oe. . ? 202 
Carey Elec. Engr. Co Sa , ‘ 
Carnes Corporation 


Carrier Corp. aS 38, 39 
Carpenter & Paterson, Inc 225 
Carver Pump Co 236 
Cash Co., A. W ‘ 32 
Century Electric Co 14 
Chase Brass & Copper Co 44, 45 
Chesapeake and Ohio Railway ‘ 211 


Chester Cable Co. . 
Chicago Blower Corp 
Chicago Pump Co. 
Clarage Fan Co. . 
Cleaver-Brooks Co., Boiler Div. .... 
Cleaver-Brooks Co., Burner Div. . 
Colonial Plastics Mfg Co. Subsidiary Van Dorn 

Iron Works Co. 194 
——- on Steel Pipe Research American Iron 

& Steel Institute ‘ 

Continental Air Filters, Inc 

Cook Co., Loren 
Copeland Refrigeration Corp. 
Crane Co. 
Curtis Refr. 


Inside Back Cover 


19, 185 
Machine Div. of Curtis Mfg. Co ° 


Davis Eng. Corp ' 235 

Davis Regulator Co ad © 

De Bothezat Fans Division American Machine & 
Metals, Inc Sihedd Cease 


Continued on page 232 
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GENERAL ELECTRIC TAKES A @ 


GAGE STEP 


Simplifies Air Conditioning for Big Projects ... with New G-E Factory- 
Assembled Central Station Units ...Water-Cooled and Air-Cooled 


Installation after installation has proved convincingly 
that large projects can be air conditioned more effi- 
ciently, at less cost with General Electric Factory- 
Assembled Central Station Units—now available in 20, 
25 and 30-ton capacities. 

Efficiency and low cost are only the beginning. Plan- 
ning is greatly simplified—minimum need for fittings 
and piping—no elaborate equipment rooms—more free 
floor space. Air-cooled units (up to full 20 tons) elimi- 
nate cooling towers, water lines. Hermetic compressors 
minimize service problems. Installation in existing 
buildings requires no major alteration to premises, no 
serious interruption to business—and you get all the 
advantages of real Zone-by-Zone air conditioning. 

Why not prove to yourself that it makes more sense 
to use General Electric Factory-Assembled Central 
Station Units for the big jobs. For complete data and 
specifications on all General Electric Commercial and 
Industrial Air Conditioners, write to: Mr. E. R. Pierce, 
General Electric Co., Commercial and Industrial Air 
Conditioning Dept., 5 Lawrence St., Bloomfield, N. J. 





New General Electric 30-Ton Unit. Note smooth lines—no out- 
side fan motors, filters, controls or other protruding parts. 
This unit is up to 2000 lbs. lighter than competitive 30-ton 
units. Features two G-E hermetic compressors. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


In Canada: Canadian General Electric Co., Ltd., Montreal 
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Continued trom page 230 


Detroit Controls Corp ° 
DeZurik Corporation si 
| Diamond Mfg. Co , 228 
Diehl Mfg. Co 
| Dodge Mfg. Co 
Dover Mfg. Co 186 
Orava Corp 10, Il 





Orayer-Hanson, Oiw. af Natl-US Radiator Cor. 208 
Dresser Mfg. Division 

Dunham-Bush, Inc 

Durabla Mfg. Co 174 
Dwyer Mfg. Co., F. W 227 


Eagan Co., Inc., Walter H 

Electro-Dynamic Div. of General Dynamics Corp 
Elgen Mfg. Corp 

Ellicott Fabricators, Inc 172 
Elliott Co., div. of Carrier Corp 

Embassy Steel Products © 
Emerson Electric Mfg. Co 

Evans Corp., The George 147 
Everlasting Valve Co 52 


Fairbanks Co., The 
Fairbanks, Morse & Co . 
Farr Co 

Field Control Div., 
Finn & Co., Inc 
Finnigan ao 
Fisher Governor Co 


H. D. Conkey & Co 
R 


Fitzgibbons Boiler Co., The > 
Fle,aust Company 
Flexible Tubing Corp 232 


Flexou.cs Corp 
Fluor Products Co 


Frick Co 226 
® Fulton Sylphon Div., Robertshaw-Fulton Cont. Co 
Furnas Electric Co 214 
ood G 


G. & 0. Mfg. Co., The 


| Gallaher Co., The 

2 | Gates Engineering Co ° 

General Chemical Division, Allied Chemical & 
Dye Corp. . 30 
— Controls Co 27 
eneral Electric Co 231 
= e,e@ General Fittings Co ‘ 
to air-con i ion Glo-Brite Products 228 
Goodrich, B. F., Chemical Co / 
Goodrich, B. F., Sponge Products Div 152 
e e Goodyear Tire & Rubber Co., Inc 43 
K t | in S Gordon s Piatt, Inc eats ae 
ulds Pumps, Inc ‘ 4 
ese en uC y U g eee Governair Corp cae 
Green Fuel Economizer Co., Inc ° 
Greenlee Tool Co. . 4 


Like so many air-conditioning 
engineers all across the coun- 


Grinnell Co., Inc. 


Inside Front Cover 
Gustin-Bacon Mfg. Co » ae 


: i M 
try, the engineers* on each of Halstead & Mitchell ... 165 
. y ~b siding Hammond Brass Works ate 4 
these noted Kentucky buildings Hendy & Naren " 933 
specified Thermaflex, the new Hansson, Elof, Inc. .... . 202 
Hart & Cooley Mfg. Co ° 


lightweight air conditioning 
ducting ...and for good 
reason. 

Thermatilex is so highly flex- 
ible that it can be led over, 
under or around any obstacle 
and through the most confin- 
ing, tortuous passages without 





which was used on the build- 


Hayes Furnace Mfg. & Supply Co ° 
Hendrick Mfg. Co. ..... ° 
Henry Valve Co. ° 
Hoffman Specialty Mfg. Corp : ° 
Homestead Valve Mfg. Co 21 
Howell Electric Motors Co 4 
Hussey & Co., C. G , 


Iig Electric Ventilating Co 94 
Illinois Engineering Co., Div. of American Air 
Filter Co. ... 47, 173 


‘ . ~ . a ain "I P . Illinois Testing Laboratori es 
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, A Profitable Part 
of Today’s Construction Picture... 


SIL-FOS and EASY-FLO 
Brazed Joints 














Plumbing Contractors, Engineers, and Architects 
in ever-growing numbers are discovering that 

for economy and permanency, nothing equals 
Handy & Harman silver alloy brazed joints in water, 
heating and air-conditioning systems. 














A good joint made with SIL-Fos or EAsy-FLo 

has strength equal to or greater than the parent 
metal itself . . . strength that minimizes creep, 
vibration and turbulence . . . permanent strength 
that assures leak-tight and maintenance-free joints. 











When brazing is specified as the joining method, 
your savings are immediate; lightweight pipe and 
tubing can be specified, saving tons in weight 
and in material; you eliminate threading; reduce 
assembly time; and you save on handling and 
installation costs. 
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SIL-Fos and Easy-FLo brazing alloys are being 
used to install heating, air conditioning and water 
systems in buildings of every type. It will pay 

you to learn more about silver brazing. A 

call to Handy & Harman will bring details. 
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To begin with, ask for our distributor list, you might also find 
the following literature informative. It is yours for the asking. 


Bulletin 17 Bulletin 20 
Low Temperature Brazing News #71 








Your NO. 4M Source of Supply and Authority on Brazing Alloys ».:. ..» 


Ga 
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<g” HANDY & HARMAN =- 
wy General Offices: 82 Fulton $t., Mew York 38,M.Y.  Siuane cus 
e DISTRIBUTORS IN PRINCIPAL CITIES 
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RADIANT and CONVECTED 


from SHAW 
RADIATORS 


\/7 


always (2 


eitiialeltiicts Mia} 
the room! 


Shaw Radiators “heat-condi- 
tion” a room for natural com- 
fort by delivering radiant heat 
that warms solid objects, and 
convected heat to warm the at- 
mosphere. 

This AIR-e-ATED Radiant 
Heat, exclusively Shaw's, is dis- 
tributed in unvarying, health- 
guarding proportions that only 
Nature—at her best—can rival. 

AIR-e-ATED Radiant Heat 
is the result of Shaw’s fully self- 
contained construction, featur- 
ing full length steel heating fins 
and exterior radiant panels all 
tightly bonded to the copper 
heating coils. Shaw units — 
panel or baseboard—are but 3” 
thick, easily handled and in- 
stalled. Choice of same end or 
opposite end tapping permits 
simplified piping, lower piping 
costs. Hot water or steam may 
be used up to 150 psi. 


Write today for free literature ae 


SHAW-PERKINS MFG. CO. 


201 EAST CARSON ST., PITTSBURGH 19, PA 
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TAKE THE GUESSWORK 
OUT OF ESTIMATING 





High Velocity Air 
Movement Systems 





IN_ONE 
COMPLETE PACKAGE 


) SPIRAL 


Lockseam 
PIPE 


Spiral pipe, matched fit- 
tings and sound absorbers 

. all custom made to 
cut costs quicken 
and pin-point estimates. 
Next time, specify 
United's spiral pipe fit- 
ings and sound absorbers 

. all in one complete 


package. 
Spiral Pipe Standards and Sizes 


¢ 26 gage zinc-coated steel — di- 
ameters 3” through 8” ¢ 24 gage 
steel—9” through 22” ¢ Standard 
length 12’—lengths to 20’ if re- 
quired ¢ Available in any speci- 
fied metal 20 to 30 gage 


MATCHED FITTINGS 


Avan. FOR EVERY SPIRAL 
-IPE DIAMETER 


SOUND ABSORBERS 


HIGH PRESSURE 
LOW FRICTION LOSS 


—____———#— > 


4 





ccs soe ee 


Write For Free Catalog 
Showing Detailed Specifications and 
Applications 


Sheet Metal Co. 


550 S. Drexel Ave. Columbus 9, Ohio 
Telephone: BElmont 5-3495 
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Partial view of pump and heater set fabricated 
by Peabody Engineering Corporation, Glen- 
brook, Connecticut, utilizing two “Thermo- 
Film” Fuel Oil Heaters of these specifications: 


FF-48 HTW “Thermo-Film” 
-evevee 7500 IDS. NO. 6 Of! per hour 
80°F to 210°F 
300 psi, water side 
315 psi, oil side 
sevseeeee 100 GPM at 370°F 


Heater Size 
Capacity 
Temperature Rise 

Operating Pressures 








| ee 
FULL ASME Code Construction 


Overall Heater Dimensions 15” x 6’-6” 





HTW Inlet 


Sight Glass ———_} 


— 


Heat Transfer 
Liquid Expansion Chamber 


HTW Ovtlet 


= 











: How to use High Temperature Water directly in a *6 


oil heater...without danger of system contamination! 


‘CUT ALONG DOTTED LINE AND SAVE 


The Problem 


The pre-heating of #6 fuel oil with High Tem- 
perature Water to provide adequate oil tempera- 
ture and eliminate possibility of leakage of fuel 
oil into the HTW stream. 


Leakage of fuel oi] into the HTW stream would 
result in contamination of the system and could 
cause serious and costly damage to the boiler and 
the entire system. 


The isolation of the fuel oil heaters can be ac- 
complished by several methods. For example, the 
HTW stream may be passed through an evap- 
orator to supply steam for use in a steam-type 
fuel oil heater. Or, the HTW stream may be 
passed through an intermediate water-to-water 
exchanger to heat a secondary water stream 
circulated through a water-type fuel oi] heater. 


In both of these systems, the HTW stream is 
safely isolated from the fuel oil heater by an 
intermediate secondary circuit. But effective as 
these methods are, they both require a minimum 
of two heat exchangers, additional space and 
additional connecting piping, regulators, level 
controls, etc. 


A New Solution 


Now for the first time the Paracoil “Thermo-Film” Fuel 
Oil Heater furnishes the optimum solution to the prob- 
lem. In a single exchanger the “Thermo-Film” Heater 
provides adequate oil temperature, isolation of the HTW 
circuit from the oil circuit, a reduction in space require- 
ments, simplicity of operation and substantially lower 
initial installation cost. A number of double tube ele- 
ments are enclosed within the heater shell providing 
three circuits: the primary HTW circuit, an intermediate 
heat transfer fluid circuit, and the oil circuit. 


The heat flow path is from the HTW to the heat transfer 
fluid to the fuel oil. In the rare event of an oil tube 
failure, the free oil cannot contaminate the HTW stream 
as it becomes trapped in the intermediate space con- 
taining the heat transfer liquid, and gives warning to 
the operating personnel by rising in the indicating gauge 
glass at the expansion chamber. 


Your inquiries for Paracoil “Thermo-Film” applications 
to HTW systems are invited. 


DAVIS ENGINEERING CORPORATION 
30 Rockefeller Plaza, New York 20, New York ® Circle 6-5650 
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Fuel Oil Inlet 





Long established in the 
field CARVER Split-Case Pumps 
are performance-proved in every way! 


Ask for Complete Information 


for 


PRICED 


to meet all 
competition ! 


* NOW ... figure CARVER Split- 
Case Pumps in on any job... they 
offer quality and proved performance 
at a price that is under or competitive 
with all others! 

% NEW and IMPROVED, with 
double-suction in all sizes, these 
CARVER Pumps have all the desir- 
able features of Split-case pumps. 
Line includes the popular 3500 
RPM units. 


% Designed for either mechanical 
seals or packed stuffing boxes. 


% Capacities up to 3500 GPM. 
Heads up to 340 ft. 


CARVER PUMP COMPANY 
1466 Hershey Ave., Muscatine, lewa 


SPECIFICATION 
and BUYING 
INFORMATION 


Use your complete, up-to-date 


JANUARY DIRECTORY ISSUE 


Your job will be a lot easier if you'll keep the January Directory 


issue of Heating, Piping & Air Conditioning available for handy 


reference. It's one of your most valuable tools — one which will 


save you many hours of looking up the products you need for 


your various jobs. It's the ONE complete, up-to-date, readily 


accessible source of product information on who makes the 


blowers, traps, boilers, fittings, specialties of all kinds, etc., you 


need — and where they're located. They’re identified by trade 


names, too. EVERY product is listed, alphabetically arranged 


and printed on a distinctive yellow stock for easy reading and 


reference. Keep it handy . . 


. it’s a time saver. 
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Full Floating Head Exchanger. 





Type Interchanger — for water-to-water application in 





Channel or 
Air Conditioning. 
ac 
- 
~ 
Straight Tube Channel Type Convertor — for Heating, Zone 
Systems, Snow Melting where either steam or water is the heating 


medium. 


a complete line of 
heat transfer equipment 
forevery application 


Our organization is experienced in the design and fabri- 
cation of heat exchangers for commercial, process, 
chemical, refinery and marine requirements. In addi- 
tion, we have made a specialty of the application of 
High Temperature Hot Water as a heating medium 
through the use of transfer equipment. We are still 
old fashioned in one respect; that a satisfied customer is 
valuable. Because of this belief, we offer; quality, fine 
workmanship, excellent service, free engineering con- 
sultation and fair prices. Our shop is A.S.M.E. certified 
for materials commonly used in fabrication. 








Oil Tank Suction Heater with Check Valve. 





m& 


Unfired High Temperature Hot Water Steam Generator. 








High Pressure Floating Head Oil Heaters — for Power Plant 
Application. 
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- - « here is your 


YULA REPRESENTATIVE 


- « « @ good man to know! 


Tennessee Heating Sales—?P. O. 

Box 391, Knoxville, Tenn. 

lL. Craig & Associates—P. O. 

Box 64, Lovisville 1, Ky. 

Mr. James G. Coleman-—2399 
Parkway Place, Memphis, Tenn. 


Mr. William O’Keefe—162 Bre- 
voator St., Albany, N. Y. 


5A —, R. 
P. ©. Box 6036, Atlanta, Ga. 

Clyde Company—920 Grayson St., 
Berkeley 10, Calif. 





a ey Equip. & Engineering 
. O. Box 1277, Boise, ida. 
aanedieg Products Co.—702 Jef- 
ferson Rd., $. Charleston, W. Va. 
Mec-Tric Control CoP. O. Box 
209, Charlotte 1, N. C. 
Crysler Sales—P. ©. Box 5664, 
Cleveland, Ohio. 
Norbert W. Ensien & Co.—1987 
William Lane, Dayton 4, O. 
Engineering Agency, inc.—P. O. 
Box 5062, Indianapolis 8, Ind. 
Gene Ariedge Co., inc.—P. O. Box 
2324, Jackson 7, Miss. 

4. Daniel Rupert Co.—P. O. Box 
112, Kelamazoo, Mich. 

Ralpk Simmons Co.—73 A Salle 
Ave., Kenmore 17, N. 


Power Specialty Co.—463 Chestnut 
St., Nashville 10, Tenn. 


Robert Bacon Co.—272 Centre St., 
Newton 58, Mass. 


Mr. W. H. Grant, Jr.—209 Vincent 
Bidg., New Orleans 12, La. 


Wm. R. Funk Associates—101 No. 
33rd St., Philadelphia 4, Pa. 
Mr. William Goodrid . ©. Box 

9820, Pittsburgh 27, Pa. 


Mr. John Mucha—112 South Lon- 
don Avenue, Rockford, tll. 


Mr. Bernard A. Thomas——2925 W. 
Hillsborough Ave., Tampa 3, Fla. 


The A. C. Company—P. O. Box 
281, Torrance 8, Calif. 





ULA WATER HEATERS, 


INC. 


330 BRYANT AVENUE, NEW YORK 59, N.Y. 


MEMBER FUEL OIL AND WATER HEATER MANUFACTURERS ASSOCIATION 








“Your guarantee of 
trouble free operation” 


Air-conditioning and refrig- 
eration units equipped with 
Allen-Bradley quality motor control 
are a reliable assurance of years and 
years of trouble free performance. 
The simple design of Allen-Bradley 
solenoid starters—with only one mov- 
ing part—is virtually foolproof. There 
are no bearings to corrode and stick... 
no jumpers to break. And the double 
break, silver alloy contacts are always 
in perfect operating condition—and 
remain so without servicing. 
Specify Allen-Bradley—the motor 
control you can rely upon for trouble 
free operation. Write for Handy Catalog. 


Allen-Bradley Co. 
1335 S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


Heat-X, 50-ton packaged water chiller 
uses Allen-Bradley Bulletin 736, two-step, 
part-winding starter, rated 60 hp, 220 v. 
Bulletin 736 starters are made in ratings 
to 600 hp, 220 v; 1200 hp, 440-550 v. 


ALLEN-BRADLEY QUALITY CONTROLS 


FOR AIR CONDITIONING AND REFRIGERATION 


Bulletin 709 across- 
the-line solenoid 
starter. 8 Sizes. Max 
ratings: 300 hp, 220 v; 
600 hp, 440-550 v, 


» 
Bulletin 712 combina- ] 


tion starter. Visible 
contact disconnect 
switch. Max ratings: 
100 hp, 220 v; 200 
hp, 550 v. Also avail- 
able with ITE break- 
ers for disconnect. 
See Bulletin 713. 


Bulletin 800, two-in- 


| 
: 
: 


ALLEN- BRADLEY 


one, selector switch. 


MOTOR CONTROL 


Bulletin 849 pneumat- 
ic timer. Time is ad- 
justable from 1/6 to 
180 sec. Many styles. 


Quick change for 2- 
or 3-position opera- 
tion. Also available 
with pilot light. 


Bulletin 836 pressure 
control in NEMA Type 4 
watertight and weath- 
erproof enclosure. 
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- A, Noi of . _ “a 
Architect-Engineer General Contractor Plumbing, Heating, Air Conditioning | 


George L. Dahi Architects and Engineers R. P. Farnsworth & Co., Inc. C. Wallace Plumbing Co., Inc. | 
Dallas, Texas New Orleans, La. Dallas, Texas 


Another Coliseum Chooses 
Clarage Air Handling and 
Conditioning Equipment 


IMPRESSIVE in the Texas tradition is the new 


Dallas Memorial Auditorium. Its circular arena 





building, reportedly the largest cement domed 
° P y S ; One of several Clarage Type NH fans located in the 


structure in the nation, connects with a convention outer ring which encircles the Coliseum's dome. 


building and lyceum, shown on the right above. 

Air handling throughout this vastness was as- 
signed to Clarage equipment — Multitherm con- 
ditioning units, Unicoil sprayed coil units, giant 
system fans, ventilating sets. 

Here again, as in New York’s new Coliseum and 
other prominent buildings of all types, Clarage 
equipment was chosen for its recognized ability 
to perform quietly, economically, and dependably. 
CLARAGE FAN COMPANY, Kalamazoo, Mich. 


Arrangement of air conditioning ductwork, viewed 
before completion of the ceiling. 


...-dependable equipment for 
making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 








Here's the GREAT COMBINATION | 


for those Medium Pressure Boilers 


No. 150 


PUMP 
CONTROL 


Pump Control, 
Low-Water Fuel Cut-off 


and Low Water Alarm 
The No. 150 has two mer- 
cury switches. One provides 
a circuit for starting and 
stopping feed pump; the 
other has circuits for low- 
water cut-off of the burner 
and for low-water alarm 
bell if desired. Underwriters’ 
listed. 

Ie is built throughout to 
stand up under pressure and 
temperature encountered in 
boilers of any type or size; 
maximum steam pressure, 150 
Ibs. It has no stuffing boxes to 
cause trouble. Packless con- 
struction is provided by ex- 
tra-heavy monel sylphon bel- 
lows. Switch leads have heat- 
impervious, porcelain - bead 
insulation. Mechanism is 
sealed to guard against tam- 
pering. Thousands of instal- 
lations attest the dependabil- 
ity of this control. 








How to use them... 


This is the team of thoroughbreds that takes all the 
worries and troubles out of water level and feed pump 
control for medium pressure boilers—boilers with steam 
pressures up to 150 psi. 

The drawing above shows the simple hook-up. The 
No. 150 controls the boiler feed pump directly from 
the boiler water level. This holds the boiler water level 
within close limits that assures maximum steaming effi- 
ciency and fuel economy. Any deficiency in the returns 
is at once replaced by the No. 27T Make-up Water 
Feeder on the receiver. 

An extra switch on the No. 150 provides circuits for 
cutting off burner and sounding low water alarm in the 
event of some emergency such as current interruption 
in the pump circuit or failure of make-up water supply. 

Yes, this set-up gives you close control of the water 
level and maximum protection from low water. Ask for 
simple installation and wiring diagrams. 





No. 27 


MAKE-UP 
FEEDER 


Float-operated 
make-up water feeder 


for receiving tanks 
The No. 27T is particularly 
suited for the task of main- 
taining the minimum water 
level required in condensate 
receiving tanks. 

With a large water feed- 
ing capacity, it is capable of 
meeting any sudden demands 
of make-up water required 
by the boiler and the process 
system. The ample capacity 
further allows the No. 27T 
to be mounted at a relatively 
low point on the receiving 
tank. This provides adequate 
space for the return conden- 
sate, and prevents wasteful 
overflow. Its sturdy design 
and rugged construction 
enables it to withstand the 
unusually turbulent condi- 
tions often prevalent in the 
receiving tank. For tank 
pressures to 35 Ibs., water 
supply pressures to 100 Ibs. 
Other McDonnell Make-up 
Feeders, including flange- 
mounted types, available for 
almost all needs, 


MSDONNELL & MILLER, Inc., 3500 N. Spaulding Ave., Chicago 18, Ill. 


wy) g One NN); Sheng Mold. 





